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APPENDIX]
]

ANALYTICAL DATA REVIEW AND VALIDATION

Analytical data are the basis for evaluating environmental conditions at a
site. It is essential that the data be accurate and reflective of conditions at
the investigation site. To ensure that the quality of the analytical data was
acceptable for decision making purposes, data collected as part of the
Seattle ANGS RI were reviewed and/or validated. The data review and
validation was performed to identify any limitations in the use of the data
or any data that should not be used for decision making purposes. The
quality of the data was assessed following the USEPA Contract Laboratory
Program National Functional Guidelines for Organic Data Review (February
1993) and USEPA Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review (February 1994).

Data were reviewed and/or validated for compliance with the following
quality assurance/quality control (QA/QC) project and/or method-
prescribed criteria:

* Holding Time: The period of time between the collection of the sample
and the preparation/analysis of the sample. Analyses performed for
this project have method-prescribed holding times.

¢ Calibration:  The analysis of target analytes at a range of
concentrations to develop a graphical plot of instrument response
against the different analyte concentrations. An initial calibration
curve establishes the graphical plot and the continuing calibration
verification monitors daily instrument linearity against the initial
calibration.

* Blank Samples: The preparation and analysis of reagent (contaminant-
free) water or soil. Blank samples for this investigation included
method, trip, rinsate, and field blanks. Detections in a blank sample
are considered an indication of laboratory and/or transportation
contamination.

* Spike Samples: The preparation and analysis of an environmental
sample or a sample of reagent soil or water spiked with a subset of
target compounds at known concentrations. The reagent sample spike
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analysis measures laboratory accuracy and the environmental sample
spike analysis measures potential interferences from the matrix.

Internal Standards: Compounds similar to target compounds of
interest that are added to sample aliquots for organic analysis. The
internal standards are used to quantitatively and qualitatively evaluate
retention time and response for each analytical run.

Surrogate Spikes: Compounds similar to target compounds of interest
that are added to sample aliquots for organic analysis. Surrogate
spikes measure possible interferences from the sample matrix for the
analysis of target compounds.

Duplicate Samples: The preparation and analysis of an additional
aliquot of the sample. The duplicate analysis measures potential
heterogeneity of contaminants in environmental samples. Duplicate
samples for this investigation included both field and laboratory

duplicate samples.

Interference Check Sample: The interference check sample (ICS)
consists of two solutions: solution A and solution AB. Solution A
consists of the known elements that cause an interference, and solution
AB consists of the analytes of interest mixed with the interferents. An
ICS analysis consists of analyzing both solutions consecutively,
starting with solution A, for all wavelengths used to quantify each
analyte reported by Inductively Coupled Plasma (ICP). The ICS
applies only to metals analyzed by ICP, and provides information
concerning potential false negative and positive detections in project
samples.

TPH Evaluation: The chromatograms of samples with positive
detections of total petroleum hydrocarbons (TPH) were compared to
the chromatograms of standards for pattern agreement.

Completeness Review: The amount of valid useable data was
compared to the amount of data expected to be obtained under
optimum conditions.

The discussion that follows addresses each of the QA/QC components
listed above and the results for each of the components. Data from the
majority of the RI sample collection events at the Seattle ANGS were
reported USEPA Level II. The USEPA Level II data were reviewed for
exceedence of prescribed holding times, blank detections, matrix spike
recoveries, surrogate recoveries, and laboratory duplicate relative percent
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differences (RPDs). The data for selected soil samples collected in October
1996 and groundwater samples collected in April 1997 were reported
USEPA Level IV. The validation of the USEPA Level IV data included a
review of the components included in the USEPA Level Il data review, as
well as a review of the calibration results, internal standard response, ICS
results, and a re-calculation of a portion of the raw data for verification of
compound quantitation and instrument calibration calculations.

Holding Times

The sample analyses were reviewed for compliance with the method-
prescribed preparation and analysis holding times. All of the samples
were prepared and analyzed within the method-prescribed holding times.
Accordingly, no sample results were compromised by an excessive period
between sample collection and analysis.

Calibration Results

The laboratory performed initial and continuing calibration verifications
(ICV and CCV). The ICV consisted of standards that were analyzed at
either three or five concentrations that ranged from the method reporting
limit to the upper linear range of the instrument. The laboratory
calculated the percent relative standard deviation (%RSD) for each of the
target analytes included in the organic ICVs. The laboratory evaluated the
inorganic ICV using correlation coefficients. Data associated with an ICV
that had target compounds with a %RSD or correlation coefficient above
the method-prescribed acceptable criteria were qualified as either
estimated, "]," for detected compounds, or estimated detection limit, "UJ,"
for non-detect compounds. Sample results that were qualified based on
the ICV are listed in the individual data validation reports.

The CCV consisted of analyzing a standard at one concentration that was
generally in the mid-range of the ICV standard concentrations. The
laboratory calculated the percent difference (%D) between the CCV and
the ICV for organic parameters, and the percent recovery (%R) in the CCV
standard for inorganic parameters. Samples associated with a CCV that
had target compounds with either a %D or %R above the method-
prescribed criteria were generally qualified as either estimated, "J," for
detected compounds, or estimated detection limit, "UJ," for non-detects.
The %D for one volatile target compound was considered unacceptable
and the associated non-detect data were rejected, “R." Sample results that
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were qualified based on the CCV are listed in the individual data
validation reports.

The majority of compounds that were qualified based on ICV or CCV
results were not compounds of interest for this investigation. The
qualified compounds include but are not limited to: isobutyl alcohol, 1, 4-
dioxane, hexachlorocyclopentadiene, acetonitrile, 2-chloroethylvinyl
ether, dibenzo(ah)anthracene, benzo(gh,i)anthracene, and benzidine.
Therefore, the majority of ICV and CCV results for target compounds of
interest were within method-prescribed criteria. The acceptable ICV and
CCV criteria indicate that project sample quantitations were also within
method-prescribed criteria.

Blank Samples

The four types of blank samples analyzed with the soil and groundwater
samples were method, trip, rinsate, and field blank samples. Method
blank samples are an aliquot of reagent soil or water that is prepared in
the laboratory and analyzed with each batch of environmental samples.
Method blank samples monitor for potential contamination of samples

from laboratory sources.

Trip blank samples were prepared by filling a Volatile Organic Analysis
(VOA) vial with reagent water and sealing it with a Teflon-lined septum
lid. The laboratory prepared the trip blank samples, and these samples
were opened by laboratory personnel only. Trip blank samples monitor
for potential contamination of samples during collection and
transportation to the laboratory.

Rinsate blank samples were prepared by pumping or pouring ASTM Type
IT reagent water through or over the decontaminated sample collection
equipment.  Rinsate blank samples monitor for potential cross-
contamination of project samples from inadequate decontamination of

sampling equipment.

Field blank samples were prepared by slowly pouring ASTM Type II
reagent water into clean sample containers at a designated sample
collection location.  Field blank samples monitor for potential
contamination of project samples from ambient conditions at the sample
collection site.

Blank samples may occasionally become contaminated during preparation
and/or analysis in the laboratory, or as a result of impurities present in
the source water used to prepare the blanks. Chemicals detected in the
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field and rinsate blank samples submitted during the Seattle ANGS RI

include trihalomethane compounds, chloroform, and
bromodichloromethane.  These compounds are typically found in
drinking water as a result of chlorinating and brominating treatment to
control bacteria, and may have been incompletely removed by the
apparatus used to produce ASTM Type Il reagent water.

The method blank sample results were non-detect (ND) with the
exception of one positive detection of the common laboratory contaminant
bis(2-ethylhexyl)phthalate. Each of the project samples associated with
the contaminated method blank were ND for bis(2-ethylhexyl)phthalate.
Therefore, none of the samples required qualification based on the method
blank detection. A positive detection of bis(2-ethylhexyl)phthalate was
reported in one project sample. Although the associated method blank
result was ND, this sample detection is suspected to be the result of
laboratory contamination. Method blank and suspected sample results
are listed on Table 1.

Each of the target analytes reported for the trip blank samples were ND
with the exception of isolated detections of chloroform, 1,2-
dichloropropane, methylene chloride, naphthalene, and tetrachloroethene.
Analyte detections in project samples associated with the contaminated
trip blanks were qualified as not detected, "U." Each of the sample
detections that were "U" qualified based on a trip blank detection were
less than 10 times (for common laboratory contaminants) or 5 times (for
non-common laboratory contaminants) the concentration reported in the
associated trip blank. Trip blank and associated sample results with any
applied qualifiers are listed on Table 1.

Each of the rinsate blank results were ND with of the exception of isolated
detections of TPH as gasoline, TPH as diesel, bromodichloromethane,
chloroform, 1,2-dichloropropane, phenol, para isopropyltoluene, mercury,
and zinc. Detected analytes in samples associated with the contaminated
rinsate blanks that had not previously been "U" qualified by ERM based
on trip blank results were qualified as not detected, "U." Each of the
sample detections that were "U" qualified based on a rinsate blank
detection were less than 10 times (or 5 times, as appropriate) the
concentration reported in the associated rinsate blank. The source of the
TPH detected in rinsate blanks may be due to laboratory contamination
such as impure laboratory solvents used for sample extraction, mis-
identified as TPH. Rinsate blank and associated sample results with any
applied qualifiers are listed on Table 1.
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Table 1

Blank and Suspect Sample Detections
Seattle ANGS, Seattle, Washington

Affected Reported ERM
Data Package Blank ID Sample ID Analyte Matrix/ Units  Concentration Qualifier*
610602 MW-4-96-1" (FB) TPH as gasoline Aqueous/ mg/1 12
MW-1-96-1 TPH as gasoline Aqueous/ mg/l1 11 8]
MW-2-96-1 TPH as gasoline Aqueous/ mg/1 11 8}
MW-4-96-1 TPH as gasoline Aqueous/ mg/1 12 U
MW-5-96-1 TPH as gasoline Aqueous/ mg/1 1 u
Chloroform 3R
MwW-4-96-1* (FB) 1,2-Dichloropropane Aqueous/ ug/1 13
Naphthalene 59
MW-1-96-1 Naphthalene Aqueous/ ug/l 33 U
TB1018%6-1-1 (TB) Methylene chloride Aqueous/ ug/l 77
610585 SB-11-9* (FB) Chloroform Aqueous/ pg/1 39
1,2-Dichloropropane 24
TB101696 (TB) Naphthalene Aqueous/ pg/l 22
5B-9-9 Bis(2-ethylhexyl)phthalate Soil/ mg/kg 29
96.03983 TB-121796-1-30 (TB) Chloroform Aqueous/ pg/l 27
) 1,2-Dichloropropane 8.3
MW-2-96-1-30* (RB) Zinc Aqueous/ ug/1 32
Chloroform 23
1,2-Dichloropropane 6.3
Phenol 21
MW-2-96-1-30 Zinc Aqueous/ ug/l 60 U
MW-3-96-1-30 Zinc Aqueous/ pg/1 43 (8]
MW-3-96-1-30dup  Zinc Aqueous/ pg/1 16 U
MW-4-96-1-30 Zinc Aqueous/ pg/1 8 u
MW-5-96-1-30 Zinc Aqueous/ pg/l 94 U
MW-5-96-1-30* (FB) Lead Aqueous/ pg/! 7
Zinc 6
Chloroform 30
1,2-Dichloropropane 46
Bromodichloromethane 1.2
Phenol 14
97.00148 MB1/17/97 (MB) Bis-2-ethylhexyl phthalate Aqueous/ pg/l 73
97.00165 BS-005PZ-97-1* (FB) Zinc Aqueous/ pg/l 9
Phenol 31}
TPH as gasoline 110
Diesel 1000
MW-3-97-1* (RB) p-Isopropyltoluene Aqueous/ pg/l 28
TPH as gasoline 120
TPH as diesel 880
BS-005PZ-97-1 Zinc Aqueous/ pg/1 37 u
p-Isopropyltoluene 44 U
TPH as gasoline 480 U
MW-3-97-1 Zinc Aqueous/ pg/1 46 u
TPH as gasoline 110 U
MW.2-97-1 Zinc Aqueous/ pg/1 7 u
MW-2-97-1 dup Zinc Aqueous/ ug/1 50 U
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Table 1

Seattle ANGS, Seattle, Washington

Affected Reported ERM
Data Package Blank ID Sample ID Analyte Matrix/ Units  Concentration Qualifier*
TPH as gasoline 120 U
97.01158 MW-1-97-2-2* (RB) Zinc Aqueous/ pg/1 51
Chloroform 61
Bromodichloromethane 57
Phenol 86
MW-1-97-2-2 Zinc Aqueous/ ug/1 63 U
MW-2-97-2-2 Zinc Aqueous/ pg/1 120 U
Chloroform 60 U
Bromodichloromethane 57 U
BS-005PZ-97-2 Zinc Aqueous/ ug/1 120 U
97.01181 WMB 4/17/97 (MB) Acetone Aqueous/ pg/1 387
Methylene chloride 19]
Naphthalene 054]
WMB 4/21/97 (MB) bis(2-Ethylhexyl)phthalate Aqueous/ pg/1 17]
BS-006PZ-97-2* (FB) Zinc Aqueous/ pg/1 42
Chloroform 76
Bromodichloromethane 70
BS-004PZ-97-2 Acetone Aqueous/ ug/1 26]B U
Bromodichloromethane 0.76] u
Chloroform 0.81] U
Methylene chloride 82]JB 3]
Naphthalene 1.6]B U
Zinc 21 [8)
BS-006PZ-97-2 Zinc Aqueous/ ng/1 96 U
MW.-5-97-2 Acetone Aqueous/ pg/1 28]B U
Bromodichloromethane 1.2 U
Chloroform 13 U
Methylene chloride 5.9]JB U
Naphthalene 15]B U
bis(2-Ethylhexyl)phthalate 1.6]B U
Zinc 100 U
MW-5-97-2 dup Acetone Aqueous/ pg/1 31]B U
' Bromodichloromethane 0557] U
Chloroform 059] U
Methylene chloride 41]B U
Naphthalene 089]B U
bis(2-Ethylhexyl)phthalate 21]B U
Zinc 30 U
MW-3-97-2 Acetone Aqueous/ pg/] 32]B U
Bromodichloromethane 0.86] u
Chloroform 091] U
Methylene chloride 8218 u
apadacas 1418 u
bis(2-Ethylhexylphthalate 39]B 8}
Zinc 110 8}
MW-4-97-2 Acetone Aqueous/ pg/1 24]B U
Chloroform 14 U
Bromodichloromethane 14 §)
J7
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Table 1

Seattle ANGS, Seattle, Washington

Affected Reported ERM
Data Package Blank ID Sample ID Analyte Matrix/ Units  Concentration Qualifier*
Methylene chloride 46]B U
Naphthalene 11]B u
Zinc 130 U
97.02.014 TB-071097-1 (TB) Tetrachloroethene Aqueous/ ug/1 54
BS-004PZ-97-3 Tetrachloroethene Aqueous/ ug/1 85 u
MW-5-97-3 Tetrachloroethene Aqueous/ pg/l 14 u
97.02029 MW-1.97-3* (RB) Mercury Aqueous/ ug/1 0.2
Zinc 40
BS-006PZ-97-3* (FB) Zinc Aqueous/ pg/1 9
MW-4-97-3 Zinc Aqueous/ pg/1 42 U
MW-3-97-3 Mercury Aqueous/ pg/l 0.2 U
. Zinc 29 U
MW-1.97.3 Zine Aqueous/ ug/1 44 U
BS-006PZ-97-3 Mercury Aqueous/ pg/1 0.2 U
Zinc 38 U
BS-005PZ-97-3 Mercury Aqueous/ ug/1 7
Zinc 23 u
MW-2.97-3 Mercury Aqueous/ pg/1 0.2 U
Zinc 25 U
SW-1-97-3 Mercury Aqueous/ ug/l 0.6 U

Key:

ERM - Environmental Resources Management
MB - Method Blank

RB - Rinsate Bl

ank

FB - Field Blank
TB - Trip Blank

J - The analyte was positively identified; the associated numerical

in the sample.

I value is the approximate concentration of the analyte

U - The analyte was analyzed for but not detected; the reported concentration should be considered the quantitation Limit

for the sample.

B - Laboratory data flag indicating compound was detected in the associated method blank.

* Data qualifiers applied to affected sample data points indicated.
mg/1- milligrams per liter
ug/1 - micrograms per liter
mg/kg - milligrams per kilogram
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Each of the field blank results were ND with the exception of isolated
detections of TPH as gasoline, TPH as diesel, bromodichloromethane,
chloroform, 1,2-dichloropropane, phenol, naphthalene, lead, and zinc.
These isolated detections in the field blank samples may be the result of
improper functioning of the equipment used to prepare the ASTM Type II
reagent water. Analyte detections in samples associated with the
contaminated field blanks that had not previously been "U" qualified by
ERM were qualified as not detected, "U." Each of the sample detections
that were "U" qualified based on a field blank detection were less than 10
times (or 5 times, as appropriate) the concentration reported in the
associated field blank. As with the rinsate blanks, the source of the TPH
detections in field blank samples may be the result of laboratory
contamination mis-identified as TPH. Field blank and associated sample
results with any applied qualifiers are listed on Table 1.

In summary, the trip blank and method blank data indicate that sample
handling, sample transportation procedures, and laboratory conditions
were acceptable with the above-noted limitations. The source of the
multiple analyte detections in rinsate and field blanks may be related to
faulty equipment used to prepare the ASTM Type II reagent water. There
were few instances in which the target compounds detected in the rinsate
and field blank samples were also detected in the associated project
samples. Accordingly, the positive analyte detections in the rinsate and
field blank samples did not impact the quality or usability of the
associated data, except for the above-noted limitations.

Spike Samples

The two types of spike samples analyzed with the soil and groundwater
samples were matrix and blank spike samples. Matrix spike (MS) samples
consist of an aliquot of an environmental sample that is spiked with a
subset of target compounds. MS samples monitor for potential
interference of target compound responses from sample matrix effects.
Blank spike samples, commonly referred to as laboratory control samples
(LCS), are an aliquot of reagent soil or water that is spiked with a subset of
target compounds. The LCS sample monitors laboratory accuracy
without the potential bias of a sample matrix. The laboratory routinely
performs spike samples in duplicate for organic analyses. These duplicate
samples can be in the form of a matrix spike duplicate (MSD) and/or a
laboratory control sample duplicate (LCSD).

J9

KCSlip4 39638

SEA406168



FINAL

Table 2 presents spike sample recoveries and relative percent differences
(RPD) for spike sample duplicate pairs that were outside of acceptable
limits. RPDs for MS/MSD and LCS/LCSD pairs are discussed below in
the section "Duplicate Analyses." Each of the MS/MSD and LCS/LCSD
recoveries was within the laboratory's upper control limits. Samples
associated with an MS/MSD or LCS/LCSD recovery below the lower
control limit, but above 10 percent were qualified "UJ," estimated
detection limit, for ND spike compounds. Sample results associated with
an MS/MSD or LCS/ LCSD recovery of 10 percent or less were qualified
"R," rejected, for ND spike compounds. (A recovery of 10 percent or less
is considered an indication of severe interference from the sample matrix
and/ or unacceptable laboratory accuracy.) Each of the samples associated
with a low MS/MSD or LCS/LCSD recovery was ND for the target
analyte with the low spike recovery.

.The majority of the MS/MSD and LCS/LCSD recoveries were within the
acceptable limits. The exceptions listed on Table 2 represent a small
fraction of the data compared to the total amount of spike sample data
reported. With the above-noted exceptions, the MS/MSD recoveries
indicate minimal matrix interference and the LCS/LCSD recoveries
indicate acceptable laboratory accuracy.

Internal Standard Responses

Internal standards were added to each of the samples analyzed for volatile
organic compounds (VOCs) and semivolatile organic compounds
(SVOCs). Internal standards were added to the volatile sample aliquots
and to the semivolatile extracts. Internal standard response is used in the
quantitation of detected compounds. By using the internal standards in
the quantitation of detected compounds, changes in instrument and
matrix responses can be accounted for in the reported concentrations.

Following USEPA Functional Guidelines, internal standard area counts
and retention times from each of the sample analyses including QC
sample analyses are compared to internal standard area count and
retention time from the ICV. The sample internal standard area count
must be within 1/2 to two times the ICV area count, and the retention
time must be within +30 seconds of the ICV retention time, in order for the
sample results to be accepted without qualification.

Each of the sample internal standard responses and retention times was
within the acceptable limits, with one exception. One of the six
semivolatile internal standard area counts for sample MW-4-97-2 was
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Table 2
Spike Recoveries and RPDs Outside of Laboratory Acceptable Limits
Seattle ANGS, Seattle, Washington
Reported % Recovery
Analytical Concentrationin (MS/MSD or Control Limit (%) ERM
Data Package QC Sample ID (a) Method Analyte Matrix/Units  Unspiked Sample LCS/L.CSD) RPD Spike RPD  Qualifier*
610574 & 610602 (b) MW-2.96-1 6010/7000 Selenium Aqueous/mg/1 ND 65 75-125 uj
Thallium ND 65 75-125 U]
610585 SB-8-9 8270 1,4-Dichlorabenzene Soil/ mg/kg ND 10/11. 50-111 uj
1,2,4-Trichlorobenzene ND 26/25 49-115 UJ
LCS10/30/9 1,4-Dichlorobenzene Soil/ mg/kg ND 41/15 94 50-111 25 (c)
1,24-Trichlorobenzene ND 46 24 (c)
2-Chlorophenol ND 41 32 uJ
SB-8-9 6010/7000 Antimony Soil/ mg/kg ND 35 75-125 U]
Selenium ND 143 75-125 (@
Thallium ND 54 75-125 uJ
SB-10-3 6010/7000 Antimony Soil/ mg/kg ND 3 75-125 U
Thallium ND 58 75-125 U
LCS10/25/96 6010/7000 Antimony Soil/ mg/kg ND 70 75-125 uJ
97.03983 MW-4-96-1-30 8270 4-Nitrophenol Aqueous/ug/1 ND 11.8/11.8 1-132 U]
97.00148 LCS1/17/97 8270 4-Nitrophernol Aqueous/pg/1 ND 5/6 1-132 R (e)
BS-006FZ-97-1 8270 4-Nitrophenol Aqueous/pug/1 ND 9/10 1-132 R (e}
97.00165 LCS1/17/97 8270 4-Nitrophenol Aqueous/ug/1 ND 6/7 1-132 R (e)
97.02014 LCS7/15/97 8270 1,2 4-Trichlorophenol Aqueous/pg/1 ND 40/36 44 -142 Uj
BS-004P-97-3 8270 1,24-Trichlorophenol  Aqueous/pg/1 ND 32/40 44-142 uJ
Acenapththene ND 44/48 47-145 Uj
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Table 2
Spike Recoveries and RPDs Outside of Laboratory Acceptable Limits

Seattle ANGS, Seattle, Washington
Reported % Recovery

Analytical Concentration in {MS/MSD or Control Limit (%) ERM
Data Package QC SampleID(a)  Method Analyte Matrix/Units  Unspiked Sample LCS/LCSD) RPD Spike RPD  Qualifier*
97.02029 LCS7/15/97 8270 1,2,4-Trichlorophenol Aqueous/ng/1 ND 39/37 44-142 uUJ
LCS7/16/97 8270 4-Nitrophenol Aqueous/pg/1 ND <1 1-132 R
Pentachloropheno! ND <1 14-176 R

Key:

RPD - Relative Percent Difference

MS/MSD - Matrix Spike/Matrix Spike duplicate

LCS/LCSD - Laboratory control sample/laboratory control sample duplicate

QC - Quality control

ERM - Environmental Resources Management

] - The analyte was positively identified; the associated numerical value is the approximate concentration of

the analyte in the sample. )

U] - The analyte was not detected above the reported sample quantitation limit. However, the reported

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to

accurately and precisely measure the analyte in the sample.

R - The sample data point is rejected due to deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the target
analyte cannot be verified.

6010/7000 - USEPA Method 6010/7000 (metals)

8270 - USEPA Method 8270 (semivolatile organic compournds)

* Data qualifiers applied to affected sample data points in the associated sample delivery groups.

(a) - Includes samples selected as matrix spike, matrix spike duplicate, laboratory control sample, and/ or laboratory control sample duplicate.
(b) - Matrix spike results were reported in both data packages.

{c) - Previously qualified as "UJ" based on percent recovery results for QC sample SB-8-9.

{d) - Not qualified, since upper control limit exceedance should cause a positive bias, but seleuvium was not detected in the unspiked sample.
() - The data were rejected based on the extremely low (<10%) spike recoveries reported,

mg/1 - milligrams per liter

ug/1 - micrograms per liter

mg/kg - milligrams per kilogram
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below the lower control limit. The target compounds associated with this
internal standard were qualified "U]J," estimated detection limit. With the
above-noted exception, the sample internal standard responses and
retention times indicate minimal matrix interference and acceptable
sample quantitation.

Surrogate Spikes

Surrogate spikes are compounds that are chemically similar to target
compounds but are not target compounds. The laboratory added
surrogate spikes to each of the samples submitted for organic analysis to
monitor potential interferences from the matrix. Whereas the MS sample
monitors matrix interference in only those samples that are spiked with
target compounds, the surrogate spike monitors potential matrix
interferences in each sample analyzed. Surrogates were added to the
sample aliquot during the preparation of the sample for analysis.
Surrogate recoveries were compared to the laboratory-generated or
method-prescribed limits of acceptance. All of the surrogate recoveries
were within acceptable limits with the exception of the
samples/surrogates listed on Table 3.

Following the USEPA Functional Guidelines, SVOC results with more
than one surrogate recovery outside of acceptable limits were qualified.
Semivolatile data with one surrogate recovery outside of acceptable limits
were not qualified. ND results associated with surrogate recoveries below
the lower control limit but above 10 percent were qualified "U]," estimated
detection limit. ND results associated with surrogate recoveries below 10
percent were qualified "R," rejected. Data were only rejected when severe
matrix interference was observed in the surrogate recovery.

The majority of the surrogate recoveries were within the acceptable limits.
The exceptions listed on Table 3 represent a small fraction of the data
compared to the total amount of surrogate data reported. With the above-
noted exceptions, the surrogate recoveries indicate minimal sample matrix
interference.

Duplicate Analyses

Laboratory duplicate analyses included MSDs for organic analyses and
duplicate samples for inorganic analyses. The laboratory calculated the
RPD between the two detected values in the primary sample and the MSD
or duplicate sample. Additionally, a portion of the field samples were

J-13

KCSlip4 39642

SEA406172



FINAL

Table 3

Surrogate Recoveries Outside of Laboratory Acceptable Limits

Seattle ANGS, Seattle, Washington

Analytical Control ERM
Data Package Sample ID Method Surrogate Matrix % Recovery Limit(%) Qualifier
610585 $B-10-9 8270 2-Flucrobiphenyl Soil 30 43-103 C)]
97.01181 MW-3-97-2 8270 2-Fluorophernol Agqueous 19 21-100 (@)
97.02014 BS-004PZ-97-3 8270 2-Fluorobiphenyl Aqueous 38 43-103 UJ
2-Fluorophenol 19 21-100 Uj
MW-5-97-3 8270 Phenol-d5 Aqueous 3 10-94 R
2-Fluorophenol <1 21 -100 R
Tribromophenol 5 10-123 R
MW-5-97-3 dup 8270 Phenol-d5 Aqueous <1 10-94 R
2-Fluorophenol <1 21 -100 R
Tribromophenol <1 10-123 R

Key:
ERM - Environmental Resources Management

R - The sample data point is rejected due to deficiencies in the ability to analyze the sample and meet

quality control criteria. The presence or absence of the target analyte cannot be verified.
] - The target analyte was positively identified; the associated numerical value is the approximate concentration of

the analyte in the sample.

U] - The target analyte was not detected above the reported sample quantitation limit. Howe"/er, the reported

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to

accurately and precisely measure the analyte in the sample.
8270 - USEPA Method 8270 (semivolatile organic compounds)

* Data qualifiers applied to the data points for the associated fraction(s) in the affected sample.

(a) - Following USEPA Functional Guidelines, semivolatile organic compound data were only qualified when two or more surrogate

recoveries were outside of acceptable limits.
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collected in duplicate and submitted for analysis. An RPD was calculated
for each of the reported detections in the primary and field duplicate
sample pairs. The RPDs were within acceptable limits with the exception
of the results listed on Tables 2 and 4.

The majority of the RPDs were within the acceptable limits. Field
duplicate data with elevated RPDs (230 percent) were qualified as
estimated, "." In two cases, a non-detect primary sample result was
qualified "UJ," estimated detection limit, based on a positive detection in
the duplicate sample. MS/MSD samples with RPDs above the
laboratory's acceptable RPD limit were qualified as estimated detection
limit, "UJ." The exceptions listed on Tables 2 and 4 represent a small
fraction of the data compared to the total amount of calculated RPDs
reported. The calculated RPDs indicate minimal matrix heterogeneity in
the samples collected for this investigation.

Interference Check Sample

The ICP ICS verifies the laboratory's interelement and background
correction factors for ICP metal analyses. The ICS consists of two
solutions: solution A and solution AB. Solution A consists of the known
elements that can cause an interference (aluminum, calcium, iron, and
magnesium), and solution AB consists of the analytes of interest mixed
with the interferents. An ICS analysis consists of analyzing both solutions
consecutively (starting with solution A) for all wavelengths used to

quantify each analyte reported by the ICP.

The ICS and raw sample results were reviewed for possible interelement
interference problems. None of the sample results required qualification
based on anomalous interferent concentrations or misidentification of
interferents; however, the Level IV soil sample results were qualified
based on a laboratory error. The laboratory inadvertently analyzed the
ICS solution A associated with the soil samples reported in the Level IV
data package at a 10 to 1 dilution. Because the potential level of
interference from the known interferents could not be adequately
assessed, the associated ICP data were qualified "]," estimated.

TPH Evaluation

The chromatograms provided in the validatable data packages were
compared against the appropriate TPH standard chromatogram. The
laboratory provided copies of chromatograms for most project samples

J-15
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Table 4

Field Duplicate Sample Results and Qualifiers for Detected Analytes
Seattle ANGS, Seattle, Washington

Duplicate
Detection  Primary Sample Sample ERM
Data Package  Sample ID Detected Analyte Matrix/ Units Limit Concentration Concentration RPD Qualifier*
610574 SB-6-9 Arsenic Soil/ mg/kg 05 ND 27 NA uj/j
Chromium 1 9 15 S0 J
Copper 1 5 9 57 Jj
Lead 5 8 11 32 )
Nickel 2 4 7 35 ]
Zinc 1 14 19 30 I
610602 MW-3-96-1 Acetone Aqueous/ ug/] 10 18 20 11
610585 SB-9-3 Arsenic Soil/ mg/kg 05 122 20 48 ]
Chromium 1 13 16 21
Copper 1 21 28 29
Lead 5 76 245 105 J(a)
Nickel 2 10 14 33 j ()
Zinc 1 42 209 133 J(®)
97.00165 MW-2-97-1 Copper Aqueous/ mg/1 0.005 om 0.011 10
Nickel 0.005 0.02 0.021 S
97.01181 MW-5-97.2 Nickel Aqueous/ ug/1 5 8 7 13
cis-1,2-Dichloroethene 1 14 16 13
97.02014 MW.5.97.3 Mercury Aqueous/ pg/1 02 ND 0.2 NA uy/]
Nickel 5 8 8 0
Zinc 5 39 1 112 J
cis-1,2-Dichloroethene 1 35 28 22
Trichloroethene 1 21 ND NA }/Ul
Key:
ERM - Envir tal R 5
J - The analyte was positively identified; the associated numerical value is the approximate concentration of
the analyte in the sample.
U] - The analyte was not detected above the reported sample quantitation limit. However, the reported
quanti Limit is approximate and may or may not represent the actual limit of quantitation necessary to
accurately and precisely measure the analyte in the sample.
RPD - Relative Percent Difference
ND - Not detected above the reported sample quantitation limit.
NA - Not applicable.
* Data qualifiers applied to affected sample data points in the associated sample delivery groups.
(a) - This result was also qualified based on inductively coupled plasma serial dilution results.
(b) ~ This result was also qualified based on interferencecheck-sample results.
mg/1- milligrams per liter
ug/1 - micrograms per liter
mg/kg - milligrams per kilogram
J-16
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(including rinsate blanks and field blanks) that had positive detections of
TPH. The rinsate and field blank detections and associated sample
detections may have been caused by laboratory contamination that was
misidentified by the laboratory as TPH.

Completeness Review

The amount of valid, useable data that were not rejected as a result of the
analytical data review and validation was compared to the amount of
useable data that would have been obtained if none of the results were
rejected. The completeness for aqueous VOC data is 99.9 percent and the
completeness for soil VOC data is 100 percent. Less than one percent of
the aqueous VOC data were rejected based on unacceptable %D between
the CCV and ICV results for 2-chloroethylvinyl ether. The completeness
for aqueous SVOC data is 98.7 percent and the completeness for soil
SVOC data is 100 percent. Less than two percent of the aqueous SVOC
data were rejected based on low surrogate or target compound spike
recoveries. The completeness for each of the other parameters analyzed
during the Rl is 100 percent. The project completeness goal of 90 percent
was thus met for this investigation.

Overall Assessment

A small portion of the VOC and SVOC data was rejected, "R." These data
were rejected due to elevated %D for CCV standards (VOC data) and
severe matrix interferences observed in spike or surrogate recoveries
(SVOC data). Rejected data should not be used for decision-making
purposes as the results are not considered reliable. Data qualified as "[" or
"UJ" can be used for decision-making purposes; however, the limitation
identified by the applied qualifier (i.e., estimated value) should be kept in
mind when using these data. All other analytical data obtained during the
Seattle ANGS RI are considered acceptable for decision-making purposes
without limitation.
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NARRATIVE

Environmental Resources Management (ERM) collected eight soil samples, one
duplicate sample, and one equipment rinsate blank from the Air National Guard
Station in Seattle, Washington, on October 16, 1996. The samples were
relinquished by ERM to the laboratory courier under documented chain of
custody on October 16, 1996, for transport to American Environmental Network
(AEN) Laboratory in Durham, Oregon.

The samples included in the validatable data package for this sample delivery
group (SDG) were characterized as follows:

ERM Laboratory |Level/ Date

Sample ID Sample ID Matrix Collected
SB-8-3 610585-1 low/soil 10/16/96
SB-8-9 610585-4 low/soil 10/16/96
SB-9-3 610585-5 low/soil 10/16/96
SB-9-3* 610585-6 low/soil 10/16/96
SB-9-9 610585-9 low/soil 10/16/96
SB-10-3 610585-10  |low/soil 10/16/96
SB-10-9 610585-13 low/soil 10/16/96
SB-10-9* 610585-14 low/water |10/16/96
SB-11-3 610585-15  |low/soil 10/16/9
SB-11-9 610585-18 low/soil 10/16/96

AEN chose sample SB-8-9 for the matrix spike/ matrix spike duplicate sample
pair. Sample SB-9-3* was the duplicate soil sample, and sample SB-10-9* was the
equipment rinsate blank.

Semivolatile organic compound data were acquired according to the USEPA SW-
846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, “Method
8270” (November 1986, Third Edition, Volume 1B, Revision 2, September 1994).

Validation of these data were based on the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (Office of Solid Waste and
Emergency Response, Publication 9240.1-05, PB94-9635-1, EPA-540/R-94/012,
US Environmental Protection Agency, Washington, D. C., February 1993).
(Organic Functional Guidelines).

The areas reviewed during the data validation procedure are listed below:

L Sample Preservation and Holding Times

Page 2 of 11
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1L
III.

Iv.

VIIL.
VIIIL

IX.

XL

XIL

XIIL.
XIV.
XV.

XVL

GC/MS Instrument Performance Check
Initia] Calibration

Continuing Calibration

Blanks

Surrogate Spikes

Matrix Spike/Matrix Spike Duplicates

Laboratory Control Samples

Regional Quality Assurance and Quality Control

Internal Standards

Target Compound Identification

Compound Quantitation and Contract Required Quantitation

Limits (CRQLS)

Tentatively Identified Compounds
System Performance

Field Duplicates

Overall Assessment of Data

XVII. Documentation

All laboratory results have been accepted (unqualified), qualified, or rejected.

¢ Ungqualified results are valid for the specified procedures and may be used

without reservations.

¢ Qualified results are usable with the indicated limitation.

¢ Rejected results are unusable. The analyte may or may not be present.
Resampling and reanalysis will be necessary for verification.

Qualified and rejected results are annotated in accordance with the Organic

Functional Guidelines using the following codes:
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UJ

The analyte was analyzed for but was not detected above the reported
value.

The reported value is an estimate.

The data are unusable. The presence or absence of the analyte cannot be
verified from the existing data. Resampling and reanalysis are necessary
for verification.

There is presumptive evidence to make a tentative identification.

There is presumptive evidence to make a tentative identification; the
reported value is an estimate.

The analyte was analyzed for but was not detected above the reported
value; the reported value is an estimate.
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DATA VALIDATION RESULTS

I. SAMPLE PRESERVATION AND HOLDING TIMES

AEN provided ERM with 1-liter amber glass sample containers. The water
samples were extracted within the 7-day holding time specified by Method 8270,
and the resultant sample extracts were analyzed within the specified 40-day
holding time from the date of extraction.

Each soil sample was extracted within the specified 14-day holding time from the
date of collection, and the resultant sample extracts were analyzed within the
specified 40-day holding time from the date of extraction.

No data were qualified or rejected based on improper sample preservation or
exceedance of specified holding times.

II. GG/MS INSTRUMENT PERFORMANCE CHECK

Compliance with the decafluorotriphenylphosphine (DFTPP) instrument tuning
criteria was demonstrated for each GC/MS used at the beginning of each 12-
hour shift during which standards, samples, or associated quality control
samples were analyzed.

All semivolatile organic compound analytical work was performed on one
GC/MS instrument.

DFTPP ion abundance criteria were met as follows:

GC/MS

Instrument 1D Date Time

Heisenberg 10/26/96 1021
10/28/96 1802
10/ 30/ 26 0240
10/30/96 2158
10/30/96 0912

No data were qualified or rejected based on instrument tuning.
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III. INITIAL CALIBRATION
The GC/MS employed for samples and associated quality control samples was
calibrated at five concentration levels. Each calibration standard contained all

target compounds, surrogates, and internal standards.

The initial calibrations are summarized below:

GC/MS

Instrument ID Date Time

Heisenberg 10/26/96 1307 - 1850
10/30/96 0308 - 0525

Method 8270 does not specify minimum relative response factors (RRF) for each
target compound; a minimum RRF of 0.05 was used to evaluate the sensitivity
and response of the instrument to each target compound. All RRFs for target
compounds and surrogates were greater than or equal to 0.05. No data were
qualified or rejected based on the RRFs for these initial calibrations.

All percent relative standard deviations (%RSD) were less than or equal to 30
percent, with the following exception:

Date Target Compounds %RSD

10/26/96 Hexachlorocyclopentadiene [ 30.7

This compound was not detected in the associated samples analyzed on
10/28/96; each result for this compound in the associated samples was quahﬁed
as estimated detection limit, "U]J." :

IV. CONTINUING CALIBRATION

The GC/MS was calibrated for each subsequent 12-hour shift during which
samples or associated quality control samples in this SDG were analyzed. Each
continuing calibration was performed at one concentration level with a standard

containing all target compounds, surrogates, and internal standards.

The continuing calibrations are summarized below:
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GC/MS

Instrument ID Date Time

Heisenberg 10/28/96 1826
10/30/96 2227
11/01/96 0941

All RRFs for target compounds and surrogates were greater than or equal to 0.05.
No data were qualified or rejected based on the RRFs for these continuing

calibrations.

Percent differences (%D) for all target compounds were between 0 and 25

percent, with the following exceptions:

Date Time Compound % D
10/28/96 1826 bis(2-Chloroisopropyl)ether 264
Hexahclorocyclopentadiene -52.9
4,6-Dinitro-2-methylphenol -126.7
10/30/96 2227 Benzidine 373
11/01/96 0941 Benzidine 63.5

None of these target compounds were detected in the associated samples.
Nondetects for these compounds in the associated samples were qualified as

estimated detection limit, "UJ."

V. BLANKS

The following method blanks were associated with this SDG:

Level/ Date GC/MS Analysis
Blank ID Matrix Extracted ]Instrument |Date Time
1D
1021-BLK  |low/water |10/21/96 |Heisenberg (10/28/96 {1242
1030-BLK |low/soil 10/30/96 |Heisenberg {10/31/96 |0150

No target compounds were reported in these blanks.

The following equipment rinsate blank was associated with this SDG:

ERM Level/ Date GC/MS Analysis
Sample ID | Matrix Extracted |Instrument |Date Time
ID
SB-10-9-3* |low/water [10/21/96 |Heisenberg |10/28/96 [1935
Page 7 of 11
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No target compounds were reported in this blank.

No data were qualified or rejected based on the method or equipment blank
results.

VI. SURROGATE SPIKES

All surrogate percent recoveries (%R) were within the specified quality control
limits, with the following exceptions:

_ Control Limits
ERM Sample ID | Surrogate % R %R
1126-BLK 2-Fluorophenol 4?2 43-116
SB-8-3* 2-Fluorobiphenyl 37 43 -116

The Organic Functional Guidelines allow one semivolatile organic compound
surrogate recovery per sample to be outside acceptable limits before data must
be qualified. Following this guideline, and because both of the above-listed
samples were also quality control samples, no data were qualified or rejected
based on surrogate spike recoveries.

VII. MATRIX SPIKE AND MATRIX SPIKE DUPLICATES

The following matrix spike/matrix spike duplicate (MS/MSD) sample pair was
associated with the samples in this SDG:

ERM Sample |Level/ Date GC/MS Analysis

1D Matrix Extracted |Instrument |Date Time
1D

SB-8-9MS low/soil 10/30/96 |Heisenberg (10/31/96 |0406

SB-8-9MSD low/soil 10/30/96 |Heisenberg |10/31/96 |0440

The MS/MSD %Rs and relative percent differences (RPD) were within specified
quality control limits; therefore, no data were qualified or rejected based on
MS/MSD %Rs or RPDs.
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VIII. LABORATORY CONTROL SAMPLES

The following laboratory control sample/laboratory control sample duplicate
(LCS/LCSD) pairs were associated with the samples analyzed for semivolatile
organic compounds in this SDG:

Sample ID Level/ Date GC/MS Analysis
Matrix Extracted |Instrument |Date Time
ID

WBS 102196 |low/water |10/21/96 |Heisenberg [10/28/96 [0116
WBSD 102197 |low/water |10/21/96 |Heisenberg |10/28/96 {0150
SBS 103097 low/soil 10/30/96 |Heisenberg |10/31/96 |0224
SBSD 103097 |low/soil 10/30/96 | Heisenberg |10/31/96 |0258

The LCS/LCSD %Rs and RPDs were within specified quality control limits;
therefore, no data were qualified or rejected based on LCS/LCSD %Rs or RPDs.

IX. REGIONAL QUALITY ASSURANCE AND QUALITY CONTROL

No USEPA regional quality assurance and quality control samples were required
for this investigation; these samples are typically required only for USEPA
Superfund investigations.

X. INTERNAL STANDARDS

All internal standard area counts and retention times were within 50 to 200
percent and +30 seconds, respectively, of those in the associated initial calibration
standard midpoint. No data were qualified or rejected based on internal
standard response.

XI. TARGET COMPOUND IDENTIFICATION

All target compound identifications were acceptable with regard to the
supporting analytical data.

XII. COMPOUND QUANTITATION AND CONTRACT REQUIRED
QUANTITATION LIMITS (CRQLS)

All target compound quantitations were acceptable with regard to the
supporting analytical data. The laboratory’s practical quantitation limits met the
CRQLs listed in the project Quality Assurance Project Plan.
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XIII. TENTATIVELY IDENTIFIED COMPOUNDS (TICs)
No TICs were reported in this SDG.

XIV. SYSTEM PERFORMANCE

No marked changes were observed in instrument performance during the
analysis of the samples in this SDG, as determined by the validation.

XV. FIELD DUPLICATES

The field duplicate sample results in this SDG agreed with the associated
primary sample results. Both the primary and field duplicate results were ND
for each of the target compounds. These results indicate minimal heterogeneity
in the sample matrix.

XVI. OVERALL ASSESSMENT OF DATA

The Validated Data section of this report provides the semivolatile organic
compound analysis data sheets for this SDG which include all data validation
qualifiers applied by ERM.

Fifteen non-detect data points for four target compounds were qualified as
estimated detection limit, “UJ.” No data were rejected.

XVII. DOCUMENTATION

The data package deliverables and analytical requirements specified in the
SW-846 method protocols were met for this data set.
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VALIDATED DATA

This section provides the semivolatile organic compound analysis data sheets
with the data validation qualifiers applied by ERM (22 sheets total).
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GCMS - RESULTS

PAGE 1 of 2

METHOD: EPA 8270 AEN 1.D.: 610585-14
CLIENT I.D.: $B-10-9* DATE SAMPLED: 10/16/96
CLIENT: ERM-West, inc. DATE RECEIVED: 10/17/96
PROJECT #: 6032.20 DATE EXTRACTED: 10/21/96
PROJECT NAME: Searttie ANGS DATE ANALYZED: 10/28/96
SAMPLE MATRIX; WATER DILUTION FACTOR: 1
UNITS: ug/L
PARAMETER RESULTS
Acenaphthene < 10
Acenaphthylene < 10
Aniline < 10
Anthracene < 10
Benzidine < 100
Benzof{alanthracena < 10
Benzo(blfluoranthene < 10
Benzotk)fluoranthene < 10
Benzo(g,h,ilperylene < 10
Benzo(a)pyrens < 10
Benzoic Acid < 50
Benzyl Alcohol < 10
Bis{2-chioroethoxylmethane < 10
Bis{2-chioroathyl) ether < 10 _
Bis{2-chioroisopropyl) ether < 10 D
Bis(2-ethylhexyilphthalate < 20
4-8romophenyi pheny! ether < 10
Butyl benzyl phthailate < 10
4-Chioroaniiine < 10
4-Chloro-3-methylphenol < 10
2-Chloronaphthalene < 10
2-Chiorophenol < 10
4-Chiorophenyl pheny! ather < 10
Chrysene < 10
Oibenzofuran < 10
Dibenzo(a.hlanthracene < 10
Di-n-butyi phthalate < 10
1,2-Dichlorobenzene < 10
1,3-Dichiorobenzene < 10
1,4-Dichlorobenzene < 10
3.3'-Dichlorobenzidine < 50
2.4-Dichiorophenol < 10
Diethyl phthalate < 10
2,4-Oimerthyiphenol < 10
Dimethyl phthalate < 10 -
4,6-Dinitro-2-methylphenol < 50 V' J
2.4,-Dinitrophenaol < 50
2.4-Dinitrotoluene < 10
2,6-Dinitrototuene < 10
Di-n-octyl phthalate < 10

Analyst; 7~

vl iloy

Reviewer{ ; W ai l 9l
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GCMS - RESULTS PAGE 2 of 2
METHOD: EPA 8270 AEN 1.D.: 610585-14
CLIENT L.D.: SB-10-9* DATE SAMPLED: 10/16/96
CLIENT: ERM-West, Inc, DATE RECEIVED: 10/17/96
PROJECT #: 6032.20 DATE EXTRACTED: 10/21/96
PROJECT NAME: Seattle ANGS DATE ANALYZED: 10/28/96
SAMPLE MATRIX: WATER DILUTION FACTOR: 1
UNITS: ug/L
PARAMETER RESULTS
Flucranthene < 10
Fluorene < 10
Hexachlorobenzene < 10
Hexachlorobutadiene < 10
Hexachlorocyciopentadiene < 10 L\j
Hexachlorosthane < 10
Indeno(1.2.3-cdipyrene < 10
isophorone < 10
2-Methylnaphthaiene < 10
2-Methyiphenol < 10
4-Methylphenol < 10
Naphthaiene < 10
2-Nitroaniline < 10
2-Nitroaniline < 10
" a-Nitroaniline < 10
Nitrobenzene < 10
2-Nitrophenoi < 10
4-Nitrophenaol < 50
N-Nitrosodimethylamine < 10
N-Nitroso-di-n-propylamine < 10
N-Nitrosodiphenylamine < 10
Pentachiorophenol < 50
Phenanthrene < 10
Phenol < 10
Pyrene < 19
2,3,4,6-Tewachlorophenol < 10
1,4, %=Trighigropenzene < 19
2.4,6-Trichiorophenaol < 10
2.4,5-Trichlorophenol < 50
SURROGATES:
RECOVERY CONTROL LIMITS
2-FLUOROPHENOL 58% 21%-100%
PHENOL-D6 6% 10%-100%
2,4.6-TRIBROMOPHENQL 109% 10%-123%
2-FLUOROBIPHENYL 91% 43%-116%
NITROBENZENE-DS 98% 35%-114%
TERPHENYL-D14 101% 33%-124%
Analyst: ” ,/: TRl

Flevieweré- IV A d id”
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GCMS - RESULTS PAGE 1 of 2
METHOD: EPA 827Q AEN LD.: 610585.23
CLIENT 1.D.: SB-11-9° DATE SAMPLED: 10/16/96
CLIENT: ERM-West, Inc. DATE RECEIVED: 10/17/96
PROJECT #: 6032.20 DATE EXTRACTED: 10/21/96
PROJECT NAME: Seattle ANGS DATE ANALYZED: 10/28/96
SAMPLE MATRIX: WATER DILUTION FACTOR: 1 -
UNITS: ug/L
PARAMETER RESULTS -
Acenaphthene < 10
Acenaphthylene < 10 -
Aniline < 10
Anthracene < 10
Benzidine < 100 -
Benzo(a)anthracene < 10
Benzo(b}fluoranthene < 10
Benzo(k}fluoranthene < 10 »
Benzoig,h.ilperylene < 10
Benzolalpyrene < 10
Benzoic Acid < 50
Benzyl Alcohol < 10 -
Bis(2-chioroethoxyimathane < 10
Bis(2-chloroethyl] ether < 10 P
Bis({2-chioroisopropyl) ether < 10 ﬂ_ﬁ ~
Bis(2-ethylhexyl)phthalate < 20
4-Bromophenyf phenyl ether < 10
Butyl benzyl phthalate < 10 e
4-Chloroaniline < 10
4-Chioro-3-methyiphenct < 10
2-Chloronaphthalene < 10 —
2-Chiarophenat < 10
4-Chlorophenyl phenyl ether < 10
Chrysene < 10 =
Dibenzofuran < 10
Dibenzo(a,.h)anthracene < 10
Di-n-buty! phthalate < 10
1.2-Dichlorobenzene < 10 -
1,3-Dichiorobenzene < 10
1.4-Dichlorobenzene < 10
3.3 -Dichiorobenzidine < $0
2.4-Dichiorophenol < 10
Diethyi phthalate < 10
2.4-Dimethyiphenol < 10
Dimethyl phthalate < 10 .
4,6-Dinitrg-2-methylphenot < 50 (ﬁ)
2.4,-Dinitrophenol < 50 -
2.4-Diritrotoluene < 10
2.6-Dinitrotoluene < 10
Di-n-octyl phthatate < 10 -
Analyst_d~__~lii2.
Reviewer: /[—- it !:4/’1(,
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GCMS - RESULTS PAGE 2 of 2
METHOD: EPA 8270 AEN {.D.: 610585-23
CLIENT (.D.: SB-11-9* DATE SAMPLED: 10/16/96
CLIENT: ERM-West, Inc. DATE RECEIVED: 10/17/96
PROJECT #: 6032.20 DATE EXTRACTED: 10/21/96
PROJECT NAME: Seattle ANGS DATE ANALYZED: 10/28/96
SAMPLE MATRIX: WATER DILUTION FACTOR: 1
UNITS: ug/L
PARAMETER RESULTS
Fluoranthene < 10
Fluorene < 10
Hexachiorobenzene < 10
Hexachlorobutadiene < 10
Hexachlorocyclopentadiene < 10 D\/B
Hexachioroethane < 10
Indeno(1.2.3-cd)pyrene < 10
Isopharone < 10
2-Methyinaphthalene < 10
2-Methyiphenol < 10
4-Methylphenol < 10
Naphthaiene < 10
2-Nitroaniline < 10
3-Nitroaniline < 10
4-Nitroaniiine < 10
Nitrobenzene < 10
2-Nitrophenol < 10
4-Nitrophenof < 50
N-Nitrosodimethylamine < 10
N-Nitroso-di-n-propylamine < 10
N-Nitrosodiphenylamine < 10
Pentachlarophenol < 50
Phenanthrene < 10
Phenol < 10
Pyrene < 10
2,3,4,6-Tetrachlorophenol < 10
1,Z,%Trichiorobeniens < 10
2.4,6-Trichloraphenol < 10
2.4.5-Trichlorophenol < 50
SURROGATES:
RECOVERY CONTROL LIMITS
2-FLUOROPHENOL 58% 21%-100%
PHENOL-D6 36% 10%-100%
2,4,6-TRIBROMQPHENOL 100% 10%-123%
2-FLUOROBIPHENYL B82% 43%-116%
NITROBENZEME-DS B9% 35%-114%
TERPHENYL-D14 93% 33%-124%

Analyst: £ ™
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GCMS - RESULTS PAGE 1 of 2

METHOD: EPA B270 AEN L.D.: 610585-1
CLIENT 1.D.: S$B-8-3 DATE SAMPLED: 10/16/96
CLIENT: ERM-West, Inc. DATE RECEIVED: 10117/96
PROJECT #: 6032.20 DATE EXTRACTED: 10/30/96
PROJECT NAME: Seattle ANGS DATE ANALYZED: 10/31/96
SAMPLE MATRIX: SOolL DILUTION FACTOR: 1

UNITS: mg/kg

RESULTS CORRECTED FOR MOISTURE CONTENT

PARAMETER RESULTS
Acenaphthene < ©.33 B
Acenaphthyiene < 0.33
Aniline < 0.33
Anthracene < 033 -
Benzidine < 033 W3
Benzo(alanthracene < 0.33
Benzo(bifluoranthene < 0.33 -
Benzoik)fluoranthene < 0.33
Benzo(g,h,ijperyiene < 0.33
Benzol(alpyrena < 0.33 -
Benzoic Acid < 1.7
Benzyl Aicahal < 0.33
8is(2-chloroethoxyjmethane < 0.33 -
Bis(2-chloroethyl) ether < 0.33
Bis{2-chloroisopropyi} ather < 0.33
Bis(2-ethyihexyllphthatate < 0.33 -
4-8romophenyl phenyi ether < 0.33
Butyl benzyl phthalate < 0.33
4-Chloroaniline < 0.33 -
4-Chioro-3-methyiphenol < 0.33
2-Chlcronaphthalene < 0.33
2-Chiarophenal < 0.33
4-Chiorophenyl phenyl ether < 0.33 -
Chrysene < 0.33
Dibenzofuran < 0.33
Oibenzo(a.hlanthracene < 0.33 -
Di-n-butyl phthalate < 0.33
1.2-Dichlorobenzene < 0.33
1,3-Dichlorobenzene < 0.33 -
1,4-Dichlgrobenzene < 0.33
3,3"-Dichiorobenzidine < 1.7
2.4-Dichlorophenci < 0.33 l| -
Diethyl phthalate < 0.33 !
2,4-Dimethyiphenoi < 0.33
Dimethyl phthalate < 0.33 -
4,6-Dinitro-2-methylphenol < 1.7
2.4-Dinitrophenol < 1.7
2,4-Dinitrotoluene < 0.33
2.6-Dinitrotoluene < 0.33 Analyst: 2~ nt, /L) o
Di.n-octyl phthalate < 0.33
ReviewerQ&!iL?_&_
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GCMS - RESULTS PAGE 2 of 2
METHOD: EPA 8270 AEN 1.D.: 610585-1
CLIENT L.D.: SB-8-3 DATE SAMPLED: 10/16/96
CLIENT: ERM-West, Inc. DATE RECEIVED: 10/17/96
PROJECT #: 6032.20 DATE EXTRACTED: 10/30/96
PROJECT NAME: Seattie ANGS DATE ANALYZED: 10/31/96
SAMPLE MATRIX: SQiL DILUTION FACTOR: 1
UNITS: mg/kg
RESULTS CORRECTED FOR MOISTURE CONTENT
PARAMETER RESULTS
Fluoranthene < 0.33
Fluorene < 0.33
Hexachlorobenzene < 0.33
Hexachiorohutadiene < 0.33
Hexachlorocyciopentadiene < 0.33
Haxachioroethane < 0.33
Indena(1,2,3-cdipyrene < 0.33
Isopharone < 0.33
2-Methyinaphthalene < 0.33
2-Metnyiphenot < Q.33
4-Methyiphenol < 0.33
Naphthalene < 0.33
2-Nitroaniline < 0.33
3-Nitroaniline < 0.33
4-Nitroaniiine < 0.33
Nitrobenzene < 0.33
2-Nitrophenol < Q.33
4-Nitraphenol < 1.7
N-Nitrosodimethylamine < 0.33
N-Nitroso-di-n-propylamine < 0.33
N-Nitrosodiphenylamine < 0.33
Pentachiorophenct < 1.7
Phenanthrane < 0.33
Phenol < 0.33
Pyrene < 0.33
2.3,4,6-Tetrachiorophenol < 0.33
1,2.4-Trichlorobenzene < 0.33
2.4.5-Trichlorophenol < 0.33
2.4,6-Trichlorophenol < 1.7
SURROGATES:
RECOVERY CONTROL LIMITS (%)
2-FLUOROPHENOL 57% 37 - 102
PHENOL-D6 76% 46 - 122
2.4,6-TRIBROMOQPHENOL 96% 35 - 149
2-FLUOROBIPHENYL 65% 43-.103
NITROBENZENE-OS 55% 38-112
TERPHENYL-D14 93% 49 - 105 Analyst: £ ~
Reviewertff:“ 1 et /56
- r P i
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GCMS - RESULTS PAGE 1 of 2

o mm

METHOD: EPA 8270 AEN LD.: 610585-4
CLIENT L.D.: SB-8-9 DATE SAMPLED: 10/16/96 ~
CLIENT: ERM-West, Inc. DATE RECEIVED: 10/17/96
PROJECT #: 6032.20 DATE EXTRACTED: 10/30/96
PROJECT NAME: Seattle ANGS DATE ANALYZED: 10/31/96
SAMPLE MATRIX: SOIL DILUTION FACTOR: 1
UNITS: mg/kg b

RESULTS CORRECTED FOR MOISTURE CONTENT

PARAMETER RESULTS -
Acenaphthene < Q.48 =
Acenaphthylene < 0.48 -
Aniline < 0.48 o
Anthracene < 0.48 L
Benzidine < 0.48 w3
Benzo(alanthracene < 0.48
Benzo(blfluoranthene < 0.48 .
Benzo(kifluoranthene < 0.48
Benzolg.h.ilperyiene < 0.48
Benzo(alpyrene < 0.48 -
Benzoic Acid < 25
Benzy! Aleohol < 0.48
8is{2-chloroethoxy)methane < 0.48
Bis(2-chloroethyl) ether < 048 -
Bisi2-chloroisopropyl] ether < 048
Bis{2-ethyihexyllphthalate < 0.48
4-Bromophenyl phenyl ether < 0.48 "
Butyl benzyl phthaiate < 0.48
4-Chlaroaniline < 0.48
4.Chiaro-3-methyiphenol < 048 T
2-Chicronaphthalene < 0.48
2-Chiorophenol < 0.48 ‘
4-Chiorophenyl phenyi ether < 0.48 LR
Chrysene < 0.48 '
Dibenzofuran < 0.48
Dibenzo(a,h)anthracena < 0.48 .‘ -
Di-n-buty! phthalate < 0.48 [
1,2-Dichiorabenzene < 0.48
1,3-Dichiorobenzene < 048
1,4-Dichiorobenzene < 0.48 -
3,3 -Dichlorobenzidine < 25
2.4-Dichloraphenol < 0.48
Diethyl phthalate < 0.48 -
2.4-Dimethyiphenol < 048
Dimethyl phthalate < 0.48
4,6-Dinitro-2-methylphenol < 25 1 -~
2.4, -Dinitrophenotl < 2.5
2,4-Dinitrotoluene < 048
2.6-Dinitrotoluene < 0.48 Analvs@m_
Di-n-octyt phthalate < 0.48 .
Reviewer{ f !Zrz%é Z
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_American Envirorinental Networls, e

GCMS - RESULTS PAGE 2 of 2 . v
METHOD: EPA 8270 AEN L.D.: 610585-4 ~
CLIENT I.D.: $B-8-9 DATE SAMPLED: 10/16/96
CLIENT: ERM-West, inc. DATE RECEIVED: 10/17/96
PRQJECT #: 6032.20 DATE EXTRACTED: 10/30/96 *
PROQJECT NAME: Seattie ANGS DATE ANALYZED: 10/31/96
SAMPLE MATRIX: SOIL DILUTION FACTOR: 1
UNITS: ma/kg =
RESULTS CORRECTED FOR MOISTURE CONTENT :
- PARAMETER RESULTS
Fluoranthene < 0.48
Fluorene < Q.48 e
Hexachilorocbenzens < 0.48 3
Hexachlorobutadiene < 0.48 T
Hexachlorocyclopentadiene < 0.48
Hexachloroethane < 0.48
Indeno(1.2,3-cdlpyrene < 0.48
isophorone < 0.48
2-Methyinaphthalene < 0.48
2-Methylphenol < 0.48
A-Mathylphenol < 0.48
Naphthaiene < 048
2-Nitroaniline < 048
3-Nitroaniline < 048
4-Nitroaniline < 0.48
Nitrobenzene < 048
2-Nitrophenol < 0.48
4-Nitropheno! < 2.5
N-Nitrosodimethylamine < 0.48
N-Nitroso-di-n-propylamine < 0.48
N-Nitrosodiphenyiamine < 0.48
Pentachlorophenol < 25
Phenanthrene < 0.48
Phenal < 0.48
Byrene < 0.48
2.3,4.6-Tewrachiorophenol < 0.48
1,2.4-Trichlorobenzene < 0.48
2,4.6-Trichlorophenol < 0.48
2.4,5-Trichlorophenol < 25
SURROGATES:
RECOVERY CONTROL LIMITS {%)
2-FLUOROPHENOL 78% 37 -102
PHENOL-D6 86% 46 - 122
2,4,6-TRIBROMOPHENOL 92% 35-149
2-FLUOROBIPHENYL 69% 43 -103
NITROBENZENE-D5S 79% 38-112
TERPHENYL-D14 89% 49 - 105

Analvstﬁl “& z
Rev»ewer-( ..é- ‘Z‘rz‘f{i
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METHOD:

CLIENT LD.:
CLIENT:
PROJECT #:
PROJECT NAME:
SAMPLE MATRIX:

GCMS - RESULTS

EPA 8270
$B8-9-3
ERM-West, Inc.
6032.20
Seattle ANGS
SOIL

RESULTS CORRECTED FOR MOISTURE CONTENT

AEN I.D.:

DATE SAMPLED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
DILUTION FACTOR:
UNITS:

PAGE 1 of 2

610585-5
10/16/96

10/17/96

10/30/96

10/31/96

1

mg/kg

PARAMETER RESULTS
Acenaphthene < 0.48
Acenaphthylene < 0.49
Aniline < 0.49
Anthracene < 0.48 P -
Benzidine < 0.49 AP
Benzo{alanthracene < 0.48
Benzo{bifluoranthene < 0.49
Benzo(kiflucranthene < 0.49
Benzol(g,h,ilperylene < 0.49
Benzol(alpyrene < 0.48
Benzoic Acid < 2.5
Benzyl Alcohol < 0.49
Bis{2-chioroethoxy)methane < 0.49
Bis(2-chloroethyl) ether < 049
Bis(2-chioraisopropyt) ether < 0.49
Bis(2-ethylhexyl)phthalate < 049
4-Bromophenyi phenyl ether < 0.49
Butyl benzyl phthalate < 0.49
4-Chioroaniline < 0.49
4-Chioro-3-methylphenal < 0.49
2-Chioronaphthaiene < 0.49
2-Chiorophenol < 0.49
4.Chiorophenyl phenyl ather < 0.49
Chrysene < 0.49
Dibenzofuran < 0.49
Dibenzo(a,h)anthracene < 0.49
Di-n-butyl phthalate < 0.49
1,2-Dichiorobenzene < 0.49
1,3-Dichlorabenzene < 0.49
1.4-Dichlorobenzene < D.49
3,3'-Dichiorobenzidine < 25
2,4-Dichlorophenol < 0.49
Dietnyl phthalate < 0.49
2.4-Dimethyiphenol < 0.49
Oimethyi phthalate < 049
4,6-Dinitro-2-methylphencl < 25
2.4, .Dinitrophenol < 25
2.4-Dinitrotoluene < 049
2,8-Dinitrotoluene < 0.49 Analys ES !i 2 h
< 0.49 ”

Di-n-.gctyl phthalate

_American Environmenral Nerwoil. Tie

Reviewer: ( ‘g’['?_zz/iz
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METHOD:

CUENT L.D.:
CLIENT:
PROJECT #:
PROJECT NAME:
SAMPLE MATRIX:

GCMS - RESULTS

EPA 8270
S$B-8-3
ERM-West, Inc.
6032.20
Seattle ANGS
SOIL

RESULTS CORRECTED FOR MOISTURE CONTENT

AEN L1.D.:

DATE SAMPLED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
DILUTION FACTOR:
UNITS:

PAGE 2 of 2

610585-5
10/16/96

10/17/96

10/30/96

10/31/96

1

mg/kg

vl

w0
< avw

oy

PARAMETER RESULTS

Flucranthene < 0.49

Flucrene < 0.49
Hexachiorobenzene < 0.49

Hexachlorobutadiene < 0.49
Hexachlorocyclopentadiene < 0.49

Hexachloroethane < 0.49

Indeno(1,2,3-cd)pyrene < 0.49

{saphorone < 0.49

2-Methyinaphthalene < 0.49

2-Methyiphenaol < 0.49
4-Methyiphenol < 049

Naphthaiene < 0.498

2-Nitroaniline < 048

3-Nitroaniline < 0.49

4-Nitroaniline < 0.48%

Nitrobenzene < 0.49

2-Nitrophenol < 0.49

4-Nitrophanol < 2.5

N-Nitrasodimethylamine < 0.49

N-Nitraso-di-n-propylamine < 0.49

N-Nitrosodiphenylamine < 0.49

Pentachiorophenoi < 2.5

Phenanthrene < 0.49

Phenol < 0.49.

Pyrene < 0.49

2.3.4.6-Tetraghlorophenol < 0.49

1.2,4-Trichiorobenzene < 0.49

2.4,6-Trichtorophenot < 0.49

2.4,5-Trichlorophenol < 25

SURROGATES:

RECOVERY CONTROL LIMITS (%)
2-FLUQRQPHENGL 81% 37-102
BLENBL B 86% 48122
2.4,6-TRIBROMOPHENOQL 88% 35 - 149
2-FLUOROQBIPHENYL 62% 43-103
NITROBENZENE-DS 82% 38-112
93% 43 - 108

TERPHENYL-D14

(_Anericair Environmental Nerwor, Tne,

i)

n
[ )

Analvstrg' |(2 3&‘1
Reviewer: [ ;E { [Z%é z
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GCMS - RESULTS PAGE 1 of 2

METHOD: EPA 8270 AEN 1.D.. 610585-6

CUENT I.D.: SB-9-3* DATE SAMPLED: 10/16/96

CLIENT: ERM-West, inc. DATE RECEIVED: 10/17/96

PROJECT #: 6032.20 DATE EXTRACTED: 10/30/96

PROJECT NAME: Seattle ANGS DATE ANALYZED: 10/31/96

SAMPLE MATRIX: SOIL DILUTION FACTOR: 1 )
UNITS: mg/kg

RESULTS CORRECTED FOR MOISTURE CONTENT

PARAMETER RESULTS
Acenaphthene < 0.48 -
Acenaphthylene < 0.48
Aniline < 0.48
Anthracene < 0.48 P e
Benzidine < 048 NI
Benzo(alanthracene < 048 ,
Benzo(b)fluoranthene < 048 -
Benzo(k)fluoranthene < 0.48
Benzolg,h.i}perylene < 0.48
Benzolalpyrene < 048 -
Benzoic Acid < 25
Benzy! Alcohol < 048
Bis{2-chloroethoxy}methane < 0.48
Bis{2-chloroethyl) ether < 0.48 -
Bis{2-chloraisopropyl) ether < 0.48
Bis(2-ethylhexyliphthalate < 0.48
4-Bromophenyl phenyl ether < 0.48 -
Butyi benzyl phthalate < 0.48
4-Chloroaniline < 0.48
4.Chioro-3-methylphenol < 0.48 .-
2-Chiloranaphthalene < Q.48
2-Chiorophenol < 0.48
4-Chlorophenyl phenyl ether < 0.48 R
Chrysene < 0.48
Dibenzofuran < 0.48
Dibenzota.hlanthracene < 0.48 n
Di-n-butyl phthalate < 0.48 [
1.2-Dichiorobenzene < 0.48
1.3-Dichiarobenzene < 0.48
1.4-Oichlorobenzene < 0.48 I -
3.3’ -Dichlorobenzidine < 2.5
2.4-Dichlorophenai < 0.48
Diethyi phthalate < 0.48 -
2.4-Dimethyiphenal < Q.48
Dimethyl phthalate < 0.48
4.6-Dinitro-2-mathyiphenal < 25 T -
2.4,-Dinitrophenol < 25
2.4-Dinitrotaluene < 0.48
2.6-Dinitrotoluene < 0.48 Analystg 1 ! Lﬁé l

< 0.48

Di-n-octyl phthalate
Reviewer:(.-z l [.}_2 f’§7
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GCMS - RESULTS PAGE 2 of 2
METHOD: EPA 8270 AEN 1.D.: 610585-6
CLIENT 1.D.: 58-9-3* DATE SAMPLED: 10/16/96
CLIENT: ERM-West, Inc. DATE RECEIVED: 10/17/96
PROJECT #: 6032.20 DATE EXTRACTED: 10/30/96
PROJECT NAME: Seattle ANGS DATE ANALYZED: 1Q0/31/96
SAMPLE MATRIX: SOIL DILUTION FACTOR: 1
UNITS: mg/kg
RESULTS CORRECTED FOR MOISTURE CONTENT
PARAMETER RESULTS
Fuoranthene < 0.48
Fluorene < 0.48
Hexachlorobenzene < 0.48
Hexachlorobutadiene < 0.8
Hexachlorocyclopentadiene < 0.48
Hexachioroethane < 0.48
Indeno(1,2,3-cdlpyrene < 048
isopharone < 0.48
2-Methyinaphthaiene < 0.48
2-Methyiphenol < 0.48
4-Methyiphenol < 0.48
Naphthaiene < 0.48
2-Nitroaniiine < 0.48
3-Nitroaniline < 0.48
4-Nitroaniiine < 0.48
Nitrobenzene < 0.48
2-Nitrophenal < 0.48
4-Nitrophenaol < 25
N-Nitrosodimethylamine < 0.48
N-Nitroso-di-n-propylamine < 0.48
N-Nitrosodiphenylamine < 0.48
Pentachlorophenol < 2.5
Phenanthrene < 0.48
Phenol < 0.48
Pyrene < 0.48
2.3.4,6-Tetrachlorophenal < 0.48
1.2.4-Trichlorobenzene < 0.48
2.4,6-Trichlorophanol < 0.48
2.4,5-Trichiorophenol < 25
SURROGATES:
RECOVERY CONTROL LIMITS (%)
2-FLUOROPHENOL 67% 37-102
PHENOL-D& 81% 46 - 122
2.4.6-TRIBROMOPHENOL 91% 35 - 149
2-FLUOROBIPHENYL 73% 43-103
NITROBENZENE-DS 66% 38-112
TEAPHENYL-D14 95% 49 - 105

‘Anerican Environmenral Nerworte, b

Analvsk& { ’ Z}fﬂ:{_
Reviewer'éE /Z93[22' 7
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METHOD:

CLIENT LD.:
CLIENT:

PROJECT #:
PROJECT NAME:
SAMPLE MATRIX:

GCMS - RESULTS

EPA 8270
S$B-9-9
ERM-West, Inc.
6032.20
Seattle ANGS
SOIL

RESULTS CORRECTED FOR MOISTURE CONTENT

AEN LD.:
DATE SAMPLED:
DATE RECEIVED:

DATE EXTRACTED:

DATE ANALYZED:

DILUTION FACTOR:

UNITS:

PAGE 1 of 2

610585-9
10/16/96
10/17/96
10/30/96
10/31/96 ~
1

mg/kg

PARAMETER RESULTS
Acenaphthene < 0.43
Acenaphthyiene < 0.43
Aniline < 0.43
Anthracene < 0.43
Benzidine < 0.43 MIS
Benzo(alanthracene < 043
Benzo(b}fluoranthene < 0.43
Benzo(k)fluoranthene < 0,43
Benzo(g,h.ilperylene < 0.43
Benzo(alpyrene < 0.43
Benzoic Acid < 22
Benzyl Alcahol < 0.43
Bis(2-chioroethoxyimethane < 0.43
Bis(2-chioroethyll ether < 0.43
Bis{2-chioroisapropyl) ether < 043
Bis{Z-ethylhexyllphthalate 39’
4-8romogphenyl phenyl ether < 0.43
8utyl benzyl phthalate < 0.43
4-Chloroaniline < 043
4-Chioro-3-methylphenol < 043
2-Chioronaphthalene < 0.43
2-Chioraphenal < 0.43
4-Chlorophenyl phenyl ether < 043
Chrysene < 0.43
Dibenzofuran < 0.43
Dibenzo(a.hlanthracene < 0.43
Di-n-butyl phthaiate < 043
1,2-Dichiorobenzene < 0.43
1,3-Dichiorobenzene < 0.43
1.4-Dichlorobenzene < 0.43
3,3'-Dichlorobenzidine < 22
2,4-Dichlorophenol < Q.43
Diethyl phthaiate < 0.43
2,4-Dimethyiphenol < 0.43
Dimethyi phthalate < 0.43
4, 6-Dinitro-2-methylphenol < 2.2
2.4,-Dinitrophenol < 22
2,4-Dinitrotoiuene < 043
2.6-Dinitrotoluene < 0.43 . ﬁ ! 2 Ztﬂ
. Analyst.
Di-n-octyl phthaiate < 0.43

d : I : AT
BRI NI I C/’il’//"O?l/‘H{’lZf/T/ 4\{’{'16’{)}'/\’. /i!L'.
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GCMS - RESULTS PAGE 2 of 2
METHOD: EPA 8270 AEN |.D.: 610585-9
CLIENT I.D.: SB-9-9 DATE SAMPLED: 10/16/96
CLIENT: ERM-West, Inc. DATE RECEIVED: 10/17/96
PROJECT #: 6032.20 DATE EXTRACTED: 10/30/96
PROJECT NAME: Seattle ANGS DATE ANALYZED: 10/31/96
SAMPLE MATRIX: SQIL DILUTION FACTOR: 1
UNITS: ma/kg
RESULTS CORRECTED FOR MOISTURE CONTENT
PARAMETER RESULTS
Fluoranthene < 0.43
Fluorene < 0.43
Hexachlorobenzene < 0.43
Hexachlorobutadiene < 0.43
Hexachiorocyclopentadiene < 0.43
Hexachloroethane < 0.43
Indeno(1,2,3-cd}pyrene < 0.43
Isophorone < 0.43
2-Methyinaphthalene < 0.43 .
2-Methyiphenol < 0.43
4-Methyiphenol < 0.43
Naphthalene < 0.43
2-Nitroaniline < 0.43
3-Nitroaniline < 0.43
4-Nitroaniline < 0.43
Nitrobenzene < 0.43
2-Nitrophenol < 0.43
4-Nitrophenol < 22
N-Nitrosodimsthylamine < 0.43
N-Nitraso-di-n-propylamine < 0.43
N-Nitrosodiphenylamine < 0.43
Pentachlorophenol < 2.2
Phenanthrene < 0.43
Phenol < 0.43
Pyrene < 0.43
2,3,4,6-Tetrachlorophenol < 0.43
1,2.4-Trichiorobenzene < 0.43
2.4.,6-Trichlorophenol < 0.43
2.4,5-Trichiorophenol < 2.2
SURROGATES:
RECOVERY CONTROL LIMITS (%)

o s s sme s masA) 114 27.102
LR % 8-\
2.4,6-TRIBROMOPHENQOL 81% 35-149
2-FLUOROBIFHENYL 85% 43 - 103
NITROBENZENE-DS 69% 3g-112

98% 49 - 105

TERPHENYL-D14

o Gmerican Environmental Nereori= T,

Analvsﬁ] l 222 !9’?

Reviewer:
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METHOD:

CLIENT I.D.:
CLIENT:
PROJECT #:
PROJECT NAME:
SAMPLE MATRIX:

GCMS - RESULTS

EPA 8270
$B-10-3
ERM-West, Inc.
6032.20
Seattle ANGS
SOIL

RESULTS CORRECTED FOR MOISTURE CONTENT

AEN 1D.:

DATE SAMPLED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
DILUTION FACTOR:
UNITS:

PAGE 1 of 2

610585-10
10/16/96
10/17/96
10/30/96
10/31/96

1

mg/kg

PARAMETER RESULTS
Acenaphthene < 038
Acenaphthylene < 038
Aniline < 0.38
Anthracene < 0.38 P
Benzidine < o0.38 WO
Benzo(alanthracene < 0.38
Benzo(blfluoranthene < 0.38
Benzo{k)fluoranthene < 0.38
Benzo(g,.h,ilperylene < 0.38
Benzolalpyrene < 0.38
Benzoic Acid < 1.9
Benzyl Alcohol < 0.38
Bis(2-chioroethoxy}methane < 0.38
Bis{2-chioroethyi) ether < 0.38
8is(2-chioroisopropyil ether < 0.38
Bis(2-athylhexyl)phthalate < 0.38
4-8romopheny! phenyi ether < 0.38
Butyl benzyl phthalate < 0.38
4-Chioroaniline < 0.38
4-Chioro-3-methyiphenol < 0.38
2-Chloronaphthalene < 0.38
2-Chiorophenaol < 0.38
4-Chlorophenyl phenyl ether < 0.38
Chrysene < 0.38
Dibenzofuran < 0.38
Dibenzo(a.hlanthracene < 0.38
Di-n-butyl phthalate < 0.38
1,2-Dichlorobenzene < 0.38
1,3-Dichiorobenzene < 0.38
1,4-Dichiorobenzene < 0.38
3,3 -Dichiorobenzidine < 1.9
2.4-Dichiorophenol < 0.38
Diethyl phthaiate < 0.38
2.4-Dimethyiphenol < 0.38
Dimethyl phthaiate < 0.38
4.8-Dinitro-2-methylpheno! < 1.9
2.4,-Oinitrophenot < 1.9
2.4-Oinitrotoluene < 0.38
2.6-Dinitrotoiuene < 0.38 Analys g I . sfq’\
Di-n-actyt phthalate < 0.38

¢ _lierican Environmental Neowooiic, Lo,

Reviewer: (“ /g)ﬁéz
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GCMS - RESULTS PAGE 2 of 2
METHOD: EPA 8270 AEN LD.: 610585-10
CLIENT 1.D.: $B-10-3 DATE SAMPLED: 10/16/96
CLIENT: ERM-West, Inc. DATE RECEIVED: 10/17/96
PROJECT #: 6032.20 DATE EXTRACTED: 10/30/96
PROJECT NAME: Seattle ANGS DATE ANALYZED: 10/31/96
SAMPLE MATRIX: SOIL DILUTION FACTOR: 1
UNITS: mg/kg
RESULTS CORRECTED FOR MOISTURE CONTENT
PARAMETER RESULTS
Fluoranthene < 0.38
Fluorene < 0.38
Hexachlorobenzene < 0.38
Hexachlorobutadiene < 0.38
Hexachlorocyclopentadiene < 0.38
Hexachioroethane < 0.38
Indeno(1,2,3-cdlpyrene < 0.38
Isophorone < 0.38
2-Methyinaphthalene < 0.38
2-Methyiphenol < 0.38
4-Methyiphenol < 0.38
Naphthalene < 0.38
2-Nitroaniline < 0.38
3-Nitroaniline < 0.38
4-Nitroaniline < 0.38
Nitrobenzene < 0.38
2-Nitropheno! < 0.38
4-Nitrophenol < 1.9
N-Nitrosodimethylamine < 0.38
N-Nitroso-di-n-propylamine < 0.38
N-Nitrosodiphenylamine < 0.38
Pentachiorophenol < 1.8 -
Phenanthrene < 0.38
Phenol < 0.38
Pyrene < 0.38
2.3,4,6-Tetrachlorophenol < 0.38
1.2.4-Trichlorobenzene < 0.38
2,4,86-Trichiorophenol < 0.38
2.4,5-Trichlorophenol < 1.8
SURROGATES:
RECOVERY CONTROL LIMITS (%)
2-FLUOROPHENOL 52% 37 -102
PHENOL-D6 77% 46 - 122
2.4,6-TRIBROMOPHENOL 99% 35 - 149
2-FLUOROBIPHENYL 62% 43 . 103
NITROBENZENE-DS 46% 38 - 112
TERPHENYL-O14 97% 49 . 108

Anahvs-& i I!zg b !

Reviewer: /.f" > =57
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GCMS - RESULTS PAGE 1 of 2
METHOD: EPA 8270 AEN [.D.: 610585-13
CLIENT 1.D.: $8-10-9 DATE SAMPLED: 10/16/96
CLIENT: ERM-West, Inc. DATE RECEIVED: 10/17/96
PROJECT #: 6032.20 DATE EXTRACTED: 10/30/96
PROJECT NAME: Seattle ANGS DATE ANALYZED: 10/31/96
SAMPLE MATRIX: SOIL DILUTION FACTOR: 1

UNITS: mg/kg

RESULTS CORRECTED FOR MOISTURE CONTENT
PARAMETER RESULTS
Acenaphthene < Q.45
Acenaphthylens < 0.45
Aniline < 0.45
Anthracene < 0.48 -
Benzidine < 0.45 PpJ
Benzo(alanthracene < 0.45
Benzoib}fluoranthena < Q.45
Benzotk)fluaranthene < 0.45
Benzo(g,h.i)perylene < 0.45
Benzola)pyrene < 0.4%
Benzoic Acid < 23
Benzyl Alcohol < 0.45
Bis(2-chlorgethoxy)methane < 0.45
8is{2-chlorgethyl) ether < 045
Bis{2-chloroisopropyl) ether < 0.45
Bis(2-ethyihexyl)phthalate < 0.45
4-Bromophenyl phenyi ether < 0.45
Butyl benzyi phthatate < 0.45
4-Chioroaniline < 0.45
4-Chloro-3-methyiphenol < Q.45
2-Chicronapinthaiene < Q.45
2-Chiorophenol < D.a5
4-Chlorophenyl phenyl ether < 0.45
Chrysene < Q.45
Dibenzofuran < 0.45
Dibenzoia,hjanthracene < 0.45
Di-n-butyl phthalate < Q.48
1,2-Dichiorobenzene < 0.45
1,3-Dichlorobenzene < 0.45
1,4-Dichiorobenzene < Q.45
3.3 -Dichlorobenzidine < 2.3
2.4-Dichloropheno! < Q.45
Diethyl phthaiate < 0.4§
2.4-Dimethylphenol < 045
Oimethyl phthalate < Q.48
4,6-Dinitro-2-methyiphenal < 2.3
2.4,-Dinitroptencl < 23
2.4-Dinitrotciuene < 0.4§
2.6-Dinitrotoluene < 0.45 Analyst: @_
Di-n-octyi phthalate < 0.45% s

¢ _Smerican Environmental Network:.
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METHOD:

CLIENT 1.D.:
CLIENT:
PROJECT #:
PROJECT NAME:
SAMPLE MATRIX:

GCMS - RESULTS

EPA 8270
SB8-10-9
ERM-West, Inc.
6032.20
Seattle ANGS
SOIL

AEN 1.D.:

DATE SAMPLED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
DILUTION FACTOR:

PAGE 2 of 2

610585-13
10/16/96
10/17/96
10/30/96
10/31/96

UNITS: markg
RESULTS CORRECTED FOR MQOISTURE CONTENT
PARAMETER RESULTS
Fiuoranthene < Q.45
Fluorene < 0.45
Hexachlorobenzene < 0.45
Hexachlorobutadiene < 0.4§5
Hexachlorocyclopentadiene < 0.45
Hexachloroethane < 0.45
Indeno(1,2,3-cd)pyrene < 0.a§
Isopharone < 0.45%
2-Methyinaphthalene < 0.48%
2-Methyiphenot < 0.45
4-Methylphenol < 0.45
Naphthaiene < Q.45
2-Nitroaniline < 0.45
3-Nitroaniline < 0.45
4-Nitroaniline < 0.48
Nitrobenzene < 045
2-Nitrophenol < 0.45
4-Nitrophenol < 2.3
N-Nitrosodimethylamine < 0.45
N-Nitrosa-di-n-propylamine < 0.45
N-Nitrosodiphenylamine < 045
Pentachlorophenol < 23
Phenanthrena < 0.45
Phenol < 0.45
Pyrene < 0.45
2,3.4,8-Tetrachlorophenol < 045
1,2.4-Trichlorobenzene < 0.45
2.4,6-Trichlorophenoi < 0.45
2,4,5-Trichiorophenol < 2.3
SURROGATES:
RECOVERY CONTROL LIMITS (%)

2-FLUOROPHENQOL 53% 37-102
PHENOL-06 73% 46 -122
2.4,6-TRIBROMOPHENOL 87% 35-149
2-FLUOROBIPHENYL 38% H 43 - 103
NITROBENZENE-DS 40% 38-112

94% 49 - 105

TERPHENYL-D14

H = Qut of Limits

o Amiericane Fueironmenzal Nerworee, T,
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METHOD:

CLIENT I.D.:
CLIENT:
PROJECT #:
PROJECT NAME:
SAMPLE MATRIX:

GCMS - RESULTS

EPA 8270
S8-11-3
ERM-West, Inc.
6032.20
Seattle ANGS
SOIL

RESULTS CORRECTED FOR MOISTURE CONTENT

AEN L1D.:

DATE SAMPLED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
DILUTION FACTOR:
UNITS:

PAGE 1 of 2

610585-15
10/16/96
10/17/96
10/30/96
10/31/96

1

mg/kg

PARAMETER RESULTS
Acenaphthene < Q.38
Acenaphthylene < 0.38
Aniline < 0.38
Anthracene < 0.38
Benzidine < 0.38 3
Benzo{alanthracene < 0.38
Benzo(blfluoranthene < 0.38
Benzolkifluoranthene < 0.38
Benzalg.h.ilperylene < 0.38
Benzo(alpyrene < 0.38
Benzoic Acid < 20
Benzyl Alcohol < 0.38
8is{2-chioroethoxy)methane < 0.38
Bis{2-chloroethyl} ether < 0.38
Bis{2-chloroisopropyl) ether < 0.38
Bis(2-ethylhexyl)phthaiate < 0.38
4-Bromophenyl phenyl ether < 0.38
Butyl benzy! phthalate < 0.38
4-Chioroaniline < 0.38
4-Chloro-3-methyiphenol < 0.38
2-Chioronaphthalene < 0.38
2-Chlorophenci < 0.38
4-Chiorophenyl phenyl ether < 0.38
Chrysene < 0.38
Dibenzofuran < 0.38
Dibenzola.h)anthracens < 0.38
Di-n-butyl phthalate < 0.38
1,2-Dichlorobenzene < 0.38
1,3-Dichlorobenzene < 0.38
1.4-Dichlorobenzene < 0.38
3.3"-Dichlorobenzidine < 20
2.4-Dichlorophenof < 0.38
Diethyi phthalate < 0.38
2.4-Dimethyliphenol < 0.38
Dimethyl phthalate < 0.38
4,6-Dinitra-2-methylphenol < 2.0
2,4, -Dinitrophenal < 20
2.4-Dinitrotoluene < 0.38
2.6-Dinit‘rotaluene < 0.38 Analyst S {g 5 bj
Di-n-octyl phthalate < 0.38

¢ _American Environmencal Netiwork,
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GCMS - RESULTS PAGE 2 of 2

METHOD: EPA 8270 AEN 1.D.: 610585-15
((((( CLIENT 1.D.: $B-11-3 DATE SAMPLED: 10/16/96
CLIENT: ERM-Wast, Inc. DATE RECEIVED: 10/17/96
PROJECT #: 6032.20 DATE EXTRACTED: 10/30/96
PROJECT NAME: Seattle ANGS DATE ANALYZED: 10/31/96
- SAMPLE MATRIX: SOIL DILUTION FACTOR: 1
UNITS: mg/kg
RESULTS CORRECTED FOR MOISTURE CONTENT
- PARAMETER RESULTS
Fluoranthene < 038
— Fluorane < 0.38
Hexachlorobenzena < 0.38
Hexachiorobutadiene < 0.38
e Hexachlorocyclopentadiene < 0.38
Hexachioroethane < 0.38
Indeno(1,2,3-cdlpyrene < 0.38
— isophorone < 0.38
2-Mathyinaphthaiene < 0.38
2-Methyiphenol < 0.38
_ 4-Mathyiphenot < 0.38
Naphthalene < 0.38
2-Nitroaniiine < 0.38
3-Nitroaniline < 0.38
- 4-Nitroaniling < 0.38
Nitrobenzene < 0.38
2-Nitrophenol  0.38
- 4-Nitrophenal < 20
N-Nitrosodimethylamine < 0.38
N-Nitroso-di-n-propylamine < 0.38
— N-Nitrosodiphenylamine < 0.38
Pentachlorophenal < 20
Phenanthrene < 0.38
— Phenot < 0.38
Pyrene < 0.38
2.3,4,6-Terrachlorophenol < 0.38
— 1.2,4-Trichlorobenzene < 0.38
2.4.8-Trichiorophenol < 0.38
2.4,5-Trichlorophenol < 20
-
SURROGATES:
RECQOVERY CONTROL LIMITS (%)
L 2-FLUOROPHENOL 52% 37.102
PHENOL-D& 77% 46 - 122
2.4,6-TRIBROMOPHENOL 91% 35 - 149
‘ 2-FLUOROBIPHENYL 87% 43.103
— NITROBENZENE-D5 46% 38-112
TERPHENYL-D14 84% 49 - 108
L \ Analvst.@ ,l &hq
Reviewer: "3 y 7
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METHOD:

CLIENT I.D.:
CLIENT:
PROJECT #:
PROJECT NAME:
SAMPLE MATRIX:

GCMS - RESULTS

EPA 8270
S$S-11-9
ERM-West, Inc.
6032.20
Seattle ANGS
SOIL

RESULTS CORRECTED FOR MOISTURE CONTENT

AEN 1.D.:

DATE SAMPLED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
DILUTION FACTOR:
UNITS:

PAGE 1 of 2

610585-18
10/16/86
10/17/96
10/30/96
10/31/96

1

mg/kg

v gy

~

PARAMETER RESULTS
Acenaphthene < 0.51
Acenaphthylene < 0.51
Aniline < 0.51
Anthracene < 0.51
Benzidine < 0.51 L\{)
Benzo(alanthracens < 0.81
Benzolb)fluoranthene < 0.51
Benzo(k}fluoranthene < 0.51
Benzo(g.h.ilperylene < 0.51
Benzo(alpyrene < 0.51
Benzoic Acid < 2.6
Benzyl Alcohol < 0.51
Bis{2-chioroethoxy)methane < 0.51
Bis(2-chloroethyl} ether < 0.51
Bis(2-chigroisopropyll ether < 0.51
Bis(2-ethylhexyllphthalate < 0.51
4-Bromophenyl phenyl ether < 0.51
Butyl benzyl phthalate < 0.51
4-Chioroaniline < 0.1
4-Chioro-3-methyliphenol < 0.51
2-Chioronaphthalene < 0.51
2-Chioraphenol < 051
4-Chiorophenyi phenyl ether < 0.51
Chrysene < 0.51
Dibenzofuran < 0.51
Dibenzo(a,hjanthracene < 051
Di-n-butyl phthalate < 0.81
1.2-Dichiorobenzene < 0.51
1,3-Dichlcrobenzene < 0.51
1.4-Dichlorobenzene < 0.51
3.3'-Dichlorabenzidine < 2.6
2.4-Dichlorophenol < 0.51
Dietnyl phthalate < 0.5t
2.4-Dimethyiphenol < 0.51
Dimethyl phthalate < 0.51
4,6-0initro-2-methyiphenol < 2.6
2.4,-Dinitrophenol < 2.6
2.4-Dinitrotoluene < 051
2.6-Dinitrotoluene < 0.51
Di«mcw] phthalate < 0.51

’

. . - AT ’ -
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—

—

METHQOD:

CLIENT 1.D.:
CUENT:

PROJECT #:
PROJECT NAME:
SAMPLE MATRIX:

GCMS - RESULTS

EPA 8270
S$S-11-9
ERM-West, Inc.
6032.20
Seattle ANGS
SoiL

RESULTS CORRECTED FOR MOISTURE CONTENT

AEN LD.:

DATE SAMPLED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
DILUTION FACTOR:
UNITS:

PAGE 2 of 2

610585-18
10/16/96
10/17/96
10/30/96
10/31/96

1

mg/kg

PARAMETER RESULTS
Fiuoranthene < 0.51
Fluorena < 0.51
Hexachiorobanzene < 0.51 -
Hexachlorobutadiene < 0.51
Hexachlorocyclopentadiene < 0.51
Hexachloroethane < 0.51
Indeno(1,2,3-cdlpyrene < 0.51
Isaphorone < 0.51
2-Methyinaphthalene < 0.5
2-Methyiphenol < 0.51
4-Maethyiphenol < 0.81
Naphthalene < 0.51
2-Nitroaniline < 0.51
3-Nitroaniline < 0.51
4-Nitroaniline < 0.81
Nitrabenzene < 0.51
2-Nitrophenol < 051
4-Nitrophenol < 2.8
N-Nitrosodimethylamine < 0.51
N-Nitroso-di-n-propylamine < 051
N-Nitrosadiphenylamine < 0.51
Pentachiorophenol < 2.8
Phenanthrene < 0.51
Phenol < Q.51
Pyrene < 0.51
2.3,4.6-Tetrachlorophenol < 0.51
1,2,4-Trichlorobenzene < 0.51
2.4,6-Trichiorophenol < 0.51
2.4,5-Trichlorophenol < 2.6
SURRQGATES:
RECOVERY CONTROL LIMITS
2-FLUOROPHENQL 4% 25%-121%
PHENOL.DS 64% 24%-113%
2,4,6-TRIBROMOPHENOL 90% 19%-122%
2-FLUOROBIPHENYL 33% 30%-115%
NITROBENZENE-DS 37% 23%-120%
TERPHENYL-D14 0% 18%-137%

Srviean Environmeiiral Network,

fili
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- DATA VALIDATION REPORT FOR EXTRACTABLE TOTAL PETROLEUM

HYDROCARBON ANALYTICAL RESULTS FOR SAMPLES COLLECTED ON
OCTOBER 16,1996, FROM THE SEATTLE AIR NATIONAL GUARD STATION
IN SEATTLE, WASHINGTON

AMERICAN ENVIRONMENTAL NETWORK LABORATORY - DURHAM,

OREGON
WORK ORDER NO. 610585

Prepared for
Air National Guard

April 1997

ERM File: 610585 TPHe Seattle
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NARRATIVE

Environmental Resources Management (ERM) collected eight soil samples, one
duplicate sample, and one equipment rinsate blank from the Air National Guard
Station in Seattle, Washington, on October 16, 1996. The samples were
relinquished by ERM to the laboratory courier under documented chain of
custody on October 16, 1996, for transport to American Environmental Network
(AEN) Laboratory in Durham, Oregon.

The samples included in the validatable data package for this sample delivery
group (SDG) were characterized as follows:

ERM Laboratory | Level/ Date

Sample ID Sample ID Matrix Collected
SB-8-3 610585-1 low/soil 10/16/96
SB-8-9 6105854 low/soil 10/16/96
SB-9-3 610585-5 low/soil 10/16/96
SB-9-3* 610585-6 low/soil 10/16/96
SB-9-9 610585-9 low/soil 10/16/96
SB-10-3 610585-10 low/soil 10/167/96
SB-10-9 610585-13 low/soil 10/16/96
SB-10-9* 610585-14 low/water |10/16/96
SB-11-3 610585-15 low/soil 10/16/96
SB-11-9 610585-18 low/soil 10/16/96

AEN did not analyze a matrix spike/matrix spike duplicate for total petroleum
hydrocarbons (TPH); however, they did analyze two laboratory control
sample/laboratory control sample duplicate pairs. Sample SB-9-3* was the
duplicate soil sample, and sample SB-10-9* was the equipment rinsate blank.

Extractable TPH data were acquired according to Washington Methods WTPH-
HCID and WTPH-D. These methods are based on USEPA SW-846, Test Methods
for Evaluating Sold Waste, Physical/Chemical Methods, "Modified Method 8015"
(November 1986, Third Edition, Volume 1B, Revision 2, September 1994).

Validation of these data was based on the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (Office of Solid Waste and
Emergency Response, Publication 9240.1-05, PB94-9635-1, EPA-540/R-94/012,
US Environmental Protection Agency, Washington, D. C., February 1993).
(Organic Functional Guidelines).

The areas reviewed during the data validation procedure are listed below:

Page 2 of 9
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L Sample Preservation and Holding Times

[I.  Initial Calibration

IIl.  Continuing Calibration

IV.  Blanks

V.  Surrogate Spikes

V1.  Matrix Spike/Matrix Spike Duplicétes

VII. Laboratory Control Samples

VIII. Regional Quality Assurance and Quality Control
IX.  Target Compound Identification

X. Compound Quantitation and Contract Required Quantitation
Limits (CRQLs)

XI.  System Performance
XII.  Field Duplicates
XIII. Overall Assessment of Data

XIV. Documentation
All laboratory results have been accepted (unqualified), qualified, or rejected.

¢ Ungqualified results are valid for the specified procedures and may be used
without reservations.

e Qualified results are usable with the indicated limitation.

e Rejected results are unusable. The analyte may or may not be present.
Resampling and reanalysis will be necessary for verification.

Qualified and rejected results are annotated in accordance with the Organic
Functional Guidelines using the following codes:

U The analyte was analyzed for but was not detected above the reported
value.

Page 3 of 9
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U]

The reported value is an estimate.

The data are unusable. The presence or absence of the analyte cannot be
verified from the existing data. Resampling and reanalysis are
necessary for verification.

There is presumptive evidence to make a tentative identification.

There is presumptive evidence to make a tentative identification; the
reported value is an estimate.

The analyte was analyzed for but was not detected above the reported
value; the reported value is an estimate.

Page4 of 9
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DATA VALIDATION RESULTS

I. SAMPLE PRESERVATION AND HOLDING TIMES

The suggested maximum holding times specified by Washington Method
WTPH-D for aqueous samples are 7 days from the date of collection to extract
the sample and 30 days from the date of collection to analyze it. The aqueous
samples were extracted 8 days after the collection date. The sample extracts were
analyzed 9 days after the collection date.

The suggested maximum holding times for soil samples are 14 days from the
date of collection to extract the sample and 30 days from the date of collection to

analyze it. Extraction of the soil samples and analysis of the resultant sample.
extracts complied with these specifications.

No data were qualified or rejected based on improper sample preservation or
exceedance of specified holding times.

II. INITIAL CALIBRATION

The GC employed for samples and associated quality control samples was
calibrated at eight concentration levels with a diesel standard.

The initial calibration is summarized below:

GC Date Time
Instrument ID
Deemter-R 9/26/9 0855 - 1516

All percent relative standard deviations (%RSD) were less than or equal to 30
percent. No data were qualified or rejected based on this initial calibration.

III. CONTINUING CALIBRATION

The GC was calibrated for each subsequent 24-hour shift in which samples or
associated quality control samples in this SDG were analyzed. Each continuing
calibration was performed at one concentration level with a diesel standard.

The continuing calibrations are summarized below:

Page 5 of 9
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GC Date Time
Instrument ID

Deemter-R 10/23/96 0838
Deemter-R 10/23/96 1225
Deemter-R 10/25/96 1123
Deemter-R 10/25/96 2317

Percent differences (%D) for the target compound were less than 25 percent. No

data were qualified or rejected based on these continuing calibrations.

IV. BLANKS

The following method blanks were associated with the samples in this SDG:

Blank ID Level/ Date GC Date Time
Matrix Extracted |Instrument | Analyzed .
1D
MB 102396 |low/soil 10/23/96 |Deemter-R |[10/23/96 |1210
MB 102396 |low/soil 10/23/96 |Deemter-R |[10/23/96 [2317
MB 102496 |low/water |10/24/96 |Deemter-R {10/25/96 | 1500

The target compound was not reported in these blanks.

The following equipment rinsate blank was associated with this SDG:

Blank ID Level/ Date GC Date Time
Matrix Extracted |Instrument |Analyzed
ID
SB-10-9* low/water [10/24/96 |Deemter-R [10/25/96 |1724

The target compound was not reported in this equipment blank.

No data were qualified or rejected based on the method or equipment blank

results.

V. SURROGATE SPIKES

All surrogate percent recoveries (%R) were within the specified quality control
limits; therefore, no data were qualified or rejected based on surrogate spike

recoveries.

Page 6 of 9
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VI. MATRIX SPIKE AND MATRIX SPIKE DUPLICATES

The laboratory did not analyze a matrix spike/ matrix spike duplicate sample
pair. Accuracy and precision were assessed through the laboratory control
sample/laboratory control sample duplicate (LCS/LCSD) %Rs and relative

percent differences (RPD).

VII. LABORATORY CONTROL SAMPLES

The following LCS/LCSD pairs were associated with the project samples:

Level/ Date GC Date Time
Sample ID Matrix Extracted |Instrument |Analyzed
ID
SBS 102396 low/soil 10/23/96 |Deemter-R |10/23/96 |1311
SBSD 102396 | low/soil 10/23/96 |Deemter-R [10/23/96 [1356
WBS 102496 low/water 110/24/96 |Deemter-R [10/25/96 |1542
WBSD 102496 [low/water [10/24/96 |Deemter-R [10/25/96 |1633

The LCS/LCSD %Rs and RPDs were within specified quality control limits;
therefore, no data were qualified or rejected based on LCS/1.CSD %Rs and RPDs.

VIII. REGIONAL QUALITY ASSURANCE AND QUALITY CONTROL

No USEPA regional quality assurance and quality control samples were required
for this investigation; these samples are typically required only for USEPA
Superfund investigations.

IX. TARGET COMPOUND IDENTIFICATION

The target compound was not detected in the project samples. Therefore, the
laboratory’s ability to correctly identify the target compound was not evaluated.

X. COMPOUND QUANTITATION AND CONTRACT REQUIRED
QUANTITATION LIMITS (CRQLs)

The target compound was not detected in the project samples. The laboratory’s
practical quantitation limits met the CRQLSs listed in the project Quality
Assurance Project Plan.

XI. SYSTEM PERFORMANCE

Page 7 of 9

KCSlip4 39689

SEA406219



No marked changes were observed in instrument performance during the
analysis of the samples in this SDG, as determined by the validation.

XII. FIELD DUPLICATES

The field duplicate sample results in this SDG agreed with the associated
primary sample results. Both the primary and field duplicate results were ND.
These results indicate minimal heterogeneity in the sample matrix.

XIII. OVERALL ASSESSMENT OF DATA

The Validated Data section of this report provides the TPH analysis data sheets
for this SDG.

None of the extractable TPH data in this SDG were qualified or rejected.

XIV. DOCUMENTATION

The data package deliverables and analytical requirements specified in the
SW-846 method protocols were met for this data set.
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VALIDATED DATA

This section provides the TPH analysis data sheets (2 sheets total).
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GAS CHROMATOGRAPHY SUMMARY RESULTS

TEST: TPH-HCID (WASHINGTON} AEN LD.: 610585
CUENT: ERM-West, Inc. DATE SAMPLED: 10/16/96
PROJECT #: 6032.20 DATE RECEIVED: 10/17/96
PROJECT NAME: Seattle ANGS DATE EXTRACTED: 10/23/96
SAMPLE MATRIX: SOIL DILUTION FACTOR: 1
RESULTS CORRECTED FOR MOISTURE CONTENT ¢
AEN ID CLIENT ID DATE GASOLINE DIESEL SURRQGATE
ANALYZED C7-C12 Ci2-C24 > C24 {(69% - 138%)
610585-0 Method Blank 10/23/96 Less Than Less Than Less Than 106%
20 mg/Kg 50 mg/Kg 100 mg/Kg 102%
6510585-1 SB-8-3 10/23/96 Less Than Less Than Less Than 96%
20 mg/Kg 50 mg/Kg 100 mg/Kg 91%
610585-4 SB8-8-9 10/23/96 Less Than Less Than Less Than 108%
20 mg/Kg 50 mg/Kg 100 mg/Kg 103%
610585-5 SB8-9-3 10/23/26 Less Than Less Than Less Than 107%
20 mg/Kg 50 mg/Kg 100 mg/Kg 101% e
610585-6 $B8-9-3* 10723736 Less Than Less Than Less Than 110%
20 mg/Kg 50 mg/Kg 100 mg/Kg 105% _
610585-9 SB-9.9 10/23/96 Lass Than Less Than Less Than 100%
20 mg/Kg 50 mg/Kg 100 mg/Kg 93%
610585-10 S$B-10-3 10/23/96 Less Than Less Than Less Than 109%
20 mg/Kg 50 mg/Kg 100 mg/Kg 103%
610585-13 SB-10-9 10/23/96 Less Than Less Than Less Than 90% B
20 mg/Kg 50 mg/Kg 100 mg/Kg 84%
610588-15 S8-11-3 10/23/96 Less Than Less Than Less Than 103% -
20 mgiKg 50 mg/Kg 100 mg/Kg 97%
610585-18 $8-11-9 10/23/96 Less Than Less Than Less Than 103% I
20 mg/Kg 50 mg/Kg 100 mg/Kg 97% .7

t o derican Eaviromnental Nervort, [

-

A

8 .
7.

P i)z [a
,ﬁ/_ [f}l }3’/“? Y
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GAS CHROMATOGRAPHY SUMMARY RESULTS

TEST: 8015 (Modified) AEN 1.D.: 610585
CUENT: ERM-West, Inc. DATE SAMPLED: 10/16/96
PROJECT #: 6032.20 DATE RECEIVED: 10/17/96
PROJECT NAME: Seattle ANGS DATE EXTRACTED: 10/24/96
SAMPLE MATRIX: Warer UNITS: mg/L.
AEN 1D CLIENT IO DATE DF GASOLINE DIESEL SURRQGATES
ANALYZED Cc7-C12 Cl2-C24 (88% - 150%)
610585-0 Method Bilank 10/25/96 1 < 1.0 < 2.5 125%
124%
6105858-14 SB8-10-9° 10/25/36 1 < 1.0 < 2.5 131%
128%

_Ainerican Environinental Newwort. e

Anum:é e 10 /ZS/ q,b
Reviawer: r.Elt zg(%j[{/‘;
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DATA VALIDATION REPORT FOR METAL ANALYTICAL RESULTS FOR SAMPLES
COLLECTED ON OCTOBER 16, 1996, FROM THE SEATTLE AIR NATIONAL GUARD
STATION IN SEATTLE, WASHINGTON

AMERICAN ENVIRONMENTAL NETWORK LABORATORY - DURHAM, OREGON
WORK ORDER NO. 610585

Prepared for
Air National Guard

April 1997
ERM File: 610585 Metals Seattle

KCSlip4 39695

SEA406225



NARRATIVE

Environmental Resources Management (ERM) collected eight soil samples, one

duplicate sample, and one equipment rinsate blank from the Air National Guard Station
in Seattle, Washington, on October 16, 1996. The samples were relinquished by ERM to

the laboratory courier under documented chain of custody on October 16, 1996, for

transport to American Environmental Network (AEN) Laboratory in Durham, Oregon.

The samples included in the validatable data package for this sample delivery group -
(SDG) were characterized as follows:

ERM Laboratory |Level/ Date

Sample 1.D. Sample I.D. | Matrix Collected
SB-8-3 610585-1 low/sail 10/16/96
SB-8-9 610585-4 low/soil 10/16/96
SB-9-3 610585-5 low/soil 10/16/96
SB-9-3* 610585-6 low/soil 10/16/96
SB-9-9 610585-9 low/soil 10/16/96
SB-10-3 610585-10 low/soil 10/16/96
SB-10-9 610585-13 low/soil 10/16/96
SB-10-9* 610585-14 low/water |[10/16/96
SB-11-3 610585-15 low/soil 10/16/96
SB-11-9 610585-18 low/soil 10/16/96

AEN selected samples SB-8-9, SB-10-3, and SB-10-9* for the matrix spike and laboratory
duplicate sample analyses. Sample SB-9-3* was the field duplicate sample, and sample
SB-10-9* was the equipment rinsate blank.

Metals data were acquired according to the USEPA SW-846, Test Methods for Evaluating

Solid Waste, Physical/Chemical Methods, “Methods 6010/7000 Series” (November 1986,
Third Edition, Volume 1B, Revision 2, September 1994).

Validation of these data was based on the USEPA Contract Laboratory Program National -

Functional Guidelines for Inorganic Data Review (Office of Solid Waste and Emergency
Response, Publication 9240.1-05-01. PB94-963502, EPA-540/R-94/013,
US Environmental Protection Agency, Washington, DC, February 1994). (Inorganic

Functional Guidelines).

The areas reviewed during the data validation procedure are listed below:

L Sample Preservation and Holding Times

Page 2 of 11
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1L

11

Iv.

VL

VIL

VIIL

IX.
X.
XL
XIL

Calibrations

a. Initial Calibration

b. Initial and Continuing Calibration Verifications

C. Cocr{ltract Required Detection Limit (CRDL) Standard for Mercury
and ICP

Blanks

ICP Interference Check Samples

Laboratory Control Samples (LCS)

Duplicate Sample Analysis

Spike Sample Analysis

Graphite Furnace Atomic Absorption Quality Control
ICP Serial Dilution

Field Duplicates

Overall Assessment of Data

Documentation

All laboratory results have been accepted (unqualified), qualified, or rejected.

e Ungqualified results are valid for the specified procedures and may be used without
reservations.

e Qualified results are usable with the indicated limitation.

e Rejected results are unusable. The analyte may or may not be present. Resampling
and reanalysis will be necessary for verification.

Qualified and rejected results are annotate in accordance with the Inorganic Functional
Guidelines using the following codes:

U The analyte was analyzed for but was not detected above the reported value.

] The reported value is an estimate.

R The data are unusable. The presence or absence of the analyte cannot be
verified from the existing data. Resampling and reanalysis are necessary for
verification. '
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U] The analyte was analyzed for but was not detected above the reported value;
the reported value is an estimate.
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DATA VALIDATION RESULTS

I. SAMPLE PRESERVATION AND HOLDING TIMES

All inductively coupled plasma (ICP) and graphite furnace atomic absorption (GFAA)
metals samples were properly preserved (4°C +2°C) and were digested and analyzed
within the 6-month method-specific holding time from the date of collection to the date
of analysis. All samples analyzed for mercury were properly preserved (4°C +2°C) and
were digested and analyzed within the method-specified 28-day holding time.

No data were qualified or rejected based on improper sample preservation or
exceedance of specified holding times.

II. CALIBRATIONS

a. Initial Calibration

All initial calibrations were acceptably performed as required by SW-846 method
protocols for the GFAA, ICP, and mercury analytical sequences. No data were qualified
or rejected based on this initial calibration.

b. Initial and Continuing Calibration Verifications

All initial and continuing calibration verifications were acceptably performed as
required by SW-846 method protocols for the GFAA, ICP, and mercury analytical

sequences.

c. Contract Required Detection Limit (CRDL) Standard for Mercury and ICP

All CRDL standard sample percent recoveries (%R) were between 75 and 125 percent;
therefore no data were qualified or rejected based on CRDL %Rs.

III. BLANKS

The following preparation blanks were associated with these samples:

Page 5 of 11
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Prep Blank Sample ID Associated ERM Sample ID
SPB (P) 10/25/96 All soil samples in this SDG
SPB (F) 10/25/96 All soil samples in this SDG
SPB (CV) 11/04/96 All soil samples in this SDG
WPB (P) 10/23/96 All water samples in this SDG
WPB (F) 10/23/%6 All water samples in this SDG
WPB (CV) 11/01/96 All water samples in this SDG

The following target analytes were reported in the initial or continuing calibration
blanks or preparation blanks associated with the project samples:

Blank ID Analyte Concentration
SICB Selenium 2B
SCCB Cadmium 1B
Iron 64
Mercury 02B
Zinc 2B
WPB (P) 10/23/96 Chromium 5B
WCCB Arsenic 1B

None of the associated data were qualified based on the blank results.

The following equipment rinsate blank was submitted with the samples in this SDG:

ERM Field Blank Sample ID

Type of Blank

5B-10-9*

Equipment Rinsate Blank

No target analytes were reported in the equipment rinsate blank.

IV. ICP INTERFERENCE CHECK SAMPLES (ICS)

The ICP interference check sample (ICS) %Rs were acceptable (80 to 120 percent). In
addition, no non-ICS analytes were present in the ICS solutions at levels (absolute
values) greater than twice the instrument detection limit.

The laboratory analyzed the ICS-A solution at a 10-to-1 dilution; this solution should be "
analyzed undiluted. Because of the improper dilution, the laboratory qualified the
antimony, chromium, copper, nickel, silver, and zinc results with an "E," denoting
estimated values. Each of these results was qualified as estimated based on the
laboratory's inability to correctly apply interelement correction factors for these
elements. The results were subsequently qualified as estimated, "]/ U]," during the

validation of the data.

Page 6 of 11
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V. LABORATORY CONTROL SAMPLES (LCS)

The following LCS were associated with the samples in this SDG:

LCSID

Associated ERM Sample ID

SLCS (P) 10/25/9
SLCS (F) 10/25/96
SLCS (CV) 11/04/96
WLCS (P) 10/23/96
WLCS (F) 10/23/96
WLCS (CV) 11/01/9

All soil samples in this SDG
All soil samples in this SDG
All soil samples in this SDG
All water samples in this SDG
All water samples in this SDG
All water samples in this SDG

All LCS results were within the established control limits; therefore, no data were

qualified or rejected based on the LCS results.

VI. DUPLICATE SAMPLE ANALYSIS

The laboratory performed the laboratory duplicate sample analysis on the following

samples:
ERM Sample ID Laboratory Duplicate Sample ID
SB-8-92 SB-8-9D
S$B-10-3 SB-10-3D
SB-10-9* SB-10-9*D

The laboratory duplicate samples were associated with these samples in the SDG:

Laboratory Duplicate Sample ID Associated ERM Sample ID
SB-8-9D All soil samples in this SDG
SB-10-3D All soil samples in this SDG
SB-10-9*D All water samples in this SDG

The laboratory duplicate sample relative percent differences (RPD) were within

specified quality control limits, with the following exception:

Duplicate Sample ID | Metal

RPD Limit

SB-10-2D Cormemns

Soil results for copper were previously qualified as estimated, "]," based on the ICS

results.

] J
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VII. SPIKE SAMPLE ANALYSIS

The laboratory performed the matrix spike (MS) sample analysis on the following

samples:
ERM Sample ID Laboratory Spike Sample 1D
SB-8-9 5B-8-95
SB-10-3 SB-10-35
SB-10-9* SB-10-9*S

The MS samples were associated with these samples in the SDG:

Laboratory Spike Sample ID Associated ERM Sample ID
SB-8-9S All soil samples in this SDG
SB-10-3S All soil samples in this SDG
SB-10-9*S All water samples in this SDG

The MS %Rs were within specified quality control limits, with the following exceptions:

Spike Sample ID Metal %R Limits

SB-8-95 Antimony 35 75-125
Selenium 143 75-125
Thallium 54 75-125

5B-10-3S Antimony 33 75-125
Thallium 58 75-125

The soil results for antimony were previously qualified as estimated, "J," based on the
ICS results. Soil results for thallium were qualified as estimated, "J," based on the MS

%Rs. The results for selenium were not qualified because a positive bias would be

expected as a result of the high %R, whereas selenium was not detected in the project

samples.

VIII. GRAPHITE FURNACE ATOMIC ABSORPTION QUALITY CONTROL

All relative standard deviations (RSD) between the GFAA duplicate injections were

acceptable.

All post-digestion MS %Rs were acceptable.

The method of standard additions (MSA) was required for the analysis of the following |~

samples:
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ERM Sample ID Analyte
SB-10-9 Arsenic
SB-11-9 Arsenic

The MSA correlation coefficients were 0.995 or greater.

No data were qualified or rejected based on the above results.

IX. ICP SERIAL DILUTION

The laboratory performed the ICP serial dilution analysis on the following samples:

ERM Sample ID Laboratory Serial Dilution Sample ID
SB-8-3 SB-8-3L.
SB-10-9* SB-10-9*L

The ICP serial dilution samples were associated with these samples in this SDG:

Laboratory Serial Dilution Sample ID

Associated ERM Sample IDs

SB-8-3L
SB-10-9*L

All soil samples in the SDG
All water samples in the SDG

The ICP serial dilution percent differences (%D) were within specified quality control

limits, with the following exceptions:

Laboratory Serial Dilution Sample ID Metal %D

SB-8-3L Chromium 59
Copper 54
Lead 50
Nickel 57
Zinc 58

The soil results for chromium, copper, nickel, and zinc were previously qualified as

estimated, “J,” based on the ICS results. The soil results for lead were qualified as
estimated, "]," based on the ICP serial dilution %Ds.

X. FIELD DUPLICATES

The field duplicate sample was identified as follows:
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ERM Sample ID ERM Duplicate Sample 1D
5B-93 5B-9.3*

The field duplicate RPDs were within specified quality control limits (<30 percent), with
four exceptions: the RPD for arsenic was 48, the RPD for lead was 105, the RPD for
nickel was 33, and the RPD for zinc was 133. The soil arsenic results were qualified as
estimated, “J,” based on the elevated RPD. Nickel and zinc soil results were previously
qualified based on the ICS results; lead soil results were previously qualified based on
the ICP serial dilution results.

XI. OVERALL ASSESSMENT OF DATA

The Validated Data section of this report provides the metal analysis data sheets for this
SDG; these sheets include all data validation qualifiers applied by ERM.

Fifty-four detect data points for six target compounds were qualified as estimated, “J,”
and thirty-three non-detect data points for seven target compounds were qualified as
estimated detection limit, “UJ.” No data were rejected.

XII. DOCUMENTATION

The data package deliverables and analytical requirements specified in the SW-846
method protocols were met for this data set.
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VALIDATED DATA

This section provides the metal analysis data sheets with the data validation qualifiers
applied by ERM (10 sheets total).
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U.S. EPA - CLP

EPA SAMPLE NQ. |
! $8-8-1 '

INORGANIC ANALYSIS DATA SHEET ,,
Lab Name: AEN Contract:
Lab Code: Case No.: SAS Na.: SDG No.:
Matrix (soil/water): Soil Lab Sample ID: 6105861
Level (low/med): Low Date Received: 10/17/26
% Solids: 72 _
Concentration Units (ug/L or mg/kg dry weighti: mg/kg
CAS Na. Anatyte Concentration|C Q M ) _
7428-90-5 |Aluminum
7440-36-0 |Anumony |7 U NE P U3
7440-38-2 |Arsenic 11 F J
7440-39-3 |Barium
7440-41-7 |Beryllium Q.7 U P
7440-43-9 |Cadmium |0Q.7 U P
7440-70-2 [Calcium
744047-3 |Chromium |14 E P as )
7440-48-4 |Cobait
7440-50-8  |Cooper 31 E P 9]
7439-89-6 |lron
7439-92-1 |Lead 64 P 3.
7439-95-4 [Magnesium
7439-96-5 {Manganese
7439-97-6 |Mercury 0.3 U cv _ R
7440-02-0 |Nickel 13 E P J
7440-089-7 |Potassium y
7782-49-2 |Selenium 0.7 ) N F / N
7440-22-4 _ |Silver 1 U E P - AT
7440-23-5 |Sodium
7420.28-0 |Thalium _ |0.7 U N F udJ -
7440-62-2 |Vanadium
7440-66-6 | Zinc 89 E P 5
Color Before: Dark brown Clarity Before: Texture: medium

Color After:
Comments:

Brown Clarity After:

FCRM1-IN

Artifacts: none

ILMGZ.5
(
GLUSLY |-
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LI |

[

U.S. EPA - CLP
! (EPA SAMPLE NG ]

INORGANIC ANALYSIS DATA SHEET SB-8-9 .
Lab Name: AEN Contract: _
Lab Code: Case No.: SAS Na. SDG No.
Matrix (soil/water): Sail Lab Sample ID: 610585-4
Level (low/med): Low Date Received: 10/17/86
% Solids: 69
Concentration Units (ug/L or mg/kg dry weight): mg/kg
CAS No. Analyte Concentration|{C Q M
7429-90-5 |Aluminum —
7440-36-0 |Antimony |7 U NE P )
7440-38-2 |Arsenic 4.5 F I
7440-39-3 |Barium
7440-41-7 |Beryllium 0.7 U P
744043-9 |Cadmium 0.7 U P
7440-70-2 |Calcium
7440-47-3 |Chromium |16 E P 3
7440-48-4 |Cobalt ]
7440-50-8 |Copper 26 E P ]
7439-89-6 lron
7439-92-1  |Lead 17 P T
7439-95-4 {Magnesium
7439-96-5 |Manganese
7439-97-6 |Mercury 0.3 U cv _
7440-02-0  |Nickel 12 E P 5
7440-09-7  |Potassium T
7782-49-2 |Selenium |0.7 7] N F )
7440-22-4 _|Siiver 1 U € P =5
7440-23-5 |Sodium -
7440-28-0 |Thailium (0.7 U N [F Wi
7440-62-2 |Vanadium
7440-66-6 |Zinc 38 E P T
Color Before: Chocotate brwn Clarity Before: Texture: medium

Calor After:
Comments:

Tan

Clarity After:

FORMI-IN

Artifacts: none

A

: 4
1,

e

itMQ3.0

SIaTalCPA S
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U.S. EPA - CLP

EPA SAMPLE NO. |
1 SB-g3 : |
INORGANIC ANALYSIS DATA SHEET |

Lab Name: AEN Cantracr:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix (soil/water): Sail Lab Sample ID: 610585-5
Level (low/med): Low Date Received: 10/17/96
% Solids: 67
Concentration Units (ug/L or mg/kg dry weight): mg/kg
CAS No. Analyte Cancentration|{C Q M
7429-30-5 |Aluminum
7440-36-0  |Antimony |7 U NE P n3J
7440-38-2 |Arsenic 12.2 F J
7440-39-3 |Barium
7440-41-7 |Beryilium 0.7 U P
7440-43-9 |Cadmium |0.7 U P
7440-70-2 |[Cailcium -
7440-47-3 |Chromium [13 3 P 9
7440-48-4 |Cobait
7440-50-8 |Copper 21 E P 3
7432-88-6 |lron _
7439-92-1 |Lead 76 P 8!
7438-95-4 |Magnesium
7439-96-5 Manganese
7439-97-6 |Mercury 0.3 U cv —
7440-02-0 |Nickel 10 E P R
7440-09-7 |Potassium
7782-49-2 |Selenium Q.7 €] N F
7440-22-4 |Silver 1 U E P FFul
7440-23-5 |Sodium
7440-28-0 |Thallium 0.7 U N F uwJ
7440-62-2  |Vanadium —
7440-66-6 |Zinc a2 E P J
Color Before: choc brown Clarity Before: Texture: medium
Color After: brown Clarity After: Artifacts: naone
Comments:

FORMI - IN

ILMO0Z.0

S INY=us
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INORGANIC ANALYSIS DATA SHEET

U.S. EPA - CLP

1

o ey

EPA SAMPLE NO.
' S8-%3*

Lab Name: AEN Contract:
Lab Code: Case No.: SAS No.: SOG No.:
Matrix (soil/water): Sail Lab Sample ID: 610585-6
Level (low/med): Low Date Received: 10/17/96
% Solids: 69
Concentration Units (ug/L or mg/kg dry weight}: mg/kg
CAS No. Anaiyte Conecentration{C Q M
7429-90-5 |Aluminum
7440-36-0 |Antimony |7 7] NE P ud
7440-38-2 |Arsenic 20.0 F T
7440-39-3 |Barium
7440Q-41-7 |Beryllium 0.7 U P
7440-43-9 {Cadmium |0.7 U P
744Q0-70-2 |Calcium
7440-47-3 |Chromium |16 E P )
744Q0-48-4 Cobait
7440-50-8 |Copper |28 E P q
7439-89-6 llron
7439-92-1 |Lead 245 P J
7439-95-4 |Magnesium
7439-96-5 |Manganese
7439-97-6 [Mercury 0.3 8] cv
7440-02-0 {Nickel 14 E P 3
7440-09-7 {Potassium
7782-49-2 |Selenium [Q.7 U N F _
7440-22-4 |Silver 1 U E P w3
7440-23-5 |Sodium }
7440-28-0 |Thallium 0.7 U N F uf
7440-62-2 |Vanadium —
7440-66-8 |Zinc 209 E P 9
Color Before: dark brown Clarity Before: Textwure: medium
Coilor After: brown Clarity After: Artifacts: none
Comments:

FORM | - iN

ILMQZS.0

AN

GO0«<a
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U.S. EPA - CLP

1 EPA SAMPLE NQ.
S8-9-9
INORGANIC ANALYSIS DATA SHEET
Lab Name: AEN Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix (soil/water): Sail Lab Sample ID: 6§10585-9
Level {low/med): Low Date Received: 10/17/96
% Solids: 76
Concentration Units (ug/L or mg/kg dry weight): mg/kg
CAS No. Analyte Concentration|C Q M
7429-90-5 |Aluminum
7440-36-0 |Antimony |6 U NE P UuJ
7440-38-2 |Arsenic 5.3 F J
7440-39-3 |Barium
7440-41-7 |Bervilium 0.7 U P
7440-43-9 |Cadmium |0.7 U P
7440-70-2 |Calcium .
7440-47-3 |Chromium |16 E P B
7440-48-4__|Cobalt _
7440-50-8 |Copper 18 E [ )
7439-89-6 |lron .
7439-92-1 |Lead 13 P J
7439-895-4 |Magnesium
7438-86-5 |Manganese
7439-97-6 |Mercury 0.3 U CVv -
7440-02-0  |Nickel 16 E p Jd
7440-09-7 |Potassium
7782-49-2 |Sefenium [0.7 u N F
7440-22-4  |Silver 1 U E P U3
7440-23-5 |Sodium
7440-28-0 |Thallium  [0.7 U N F wJ
7440-62-2 |Vanadium
7440-66-6 |Zinc 49 E P q
Color Betore: dark brown Clarity Before: Texture: medium
Color After: tan Clarity After: Artifacts: none
Comments:
FORMI-IN ILMC3.C
QG03=d
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U.S. EPA - CLP

1 EPA SAMPLE NO.
SB8-10-3
INORGANIC ANALYSIS DATA SHEET
Lab Name: AEN Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix (soil/water): Sail Lab Sample ID: 610585-1Q
Level (low/med): Low Date Received: 10/17/96
% Salids: a8
Concentration Units (ug/L or mg/kg dry weight): mg/kg
CAS No. Analyte Concenrration|(C Q M
7429-90-5 |Aluminum
7440-36-0 |Antimony |6 U NE P Uz
7440-38-2 |Arsenic 4.3 F J
7440-39-3 |Barium
7440-41-7 |Beryllium |0.6 U P
7440-43-2 |Cadmium [0.6 U P
744Q-70-2 |Calcium .
7440-47-3 |Chromium |10 E P J
7440-48-4 |Cobalt .
7440-50-8 |[Copper 11 E P ~
7439-89-8 |lron .
7439-92-1 |Lead 11 P o
7438-95-4 |Magnesium
74339-96-5 |Manganese
7439-97-8 |[Mercury 0.2 U cv ’__
7440-02-0 |Nickef 7 E p J
744Q0-09-7 |[Potassium ‘
7782-49-2 |Selenium |0Q.6 U F
7440-22-4  |Silver 1 U E P w3
7440Q0-23-5 |Sodium _
7440-28-0 |Thalium _ |0.6 U N F AN}
7440-62-2 |Vanadium
7440-86-6 |Zinc 19 E P )
Colcr Before: dark brown Clarity Before: Texture: medium
Color After: tan Clarity After: Artifacts: none
Comments:
FORMI - IN

-a

d.2dd

b

ILMO3.0
QCC3<4
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U.S. EPA - CLP

' EPA SAMPLE NO.
1 S8-10-9 :
INORGANIC ANALYSIS DATA SHE
Lab Name: AEN Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix (soil/water): Soil Lab Sample ID: 610585-.13
Level {low/med): Low Date Received: 10/17/96
% Sofids: 72
Concentration Units {ug/L or mg/kg dry weight): mg/kg
CAS No. Analyte Cancentration|C Q M
7429-30-5 |Aluminum
-
7440-36-0 [Antimony |7 Y] NE P !,36)
7440-38-2 |Arsenic 4.6 S F q‘
7440-39-3 |Barium
7440-41-7 |Beryilium 0.7 U P
7440-43-9 |Cadmium ]0.7 U P
7440-70-2 |[Calcium .
7440-47-3 |Chromium |11 E P o
7440-48-4 |Cobait
7440-50-8 |Copper 15 E P =
74338-89-6 |lron _
7439-82-1 |Lead 18 P i)
7438-958-4 |Magnesium
7439-86-5 |Manganese
7439-87-6 |Mercury 0.3 U cv .
7440-02-0 |Nickel 7 E P )
7440-Q9-7 |Potassium
7782-49-2 |Selenium 0.7 U F _
7440-22-4 |Silver 1 U E P ud
7440-23-5 |Sodium
7440-28-0 |Thalium 0.7 U N F ur
7440-62-2 |Vanadium
7440-66-6 |Zinc 22 |E P 3
Color Before: dark brown Clarity 8efore: Texture: medium
Color After: 1an Clarity After: Artifacts: none
Comments:
FORM | - IN ILMQZ.C
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U.S. EPA - CLP

[EPA SAMPLE NO. | -
! $8-113 '
INORGANIC ANALYSIS DATA SHEET |
—_—
Lab Name: AEN Contract: *
Lab Code: Case No.: SAS No.: SDG No,;
Matrix (soil/water): Soil Lab Sample ID: 610585-15
Level (low/med): Low Date Received: 10/17/96 e
% Salids: ' 81 ;
Concenrtration Units {ug/L or mg/kg dry weight): mg/kg -
CAS Na, Analyte Caoncentration|C Q M _
7429-30-5 |Aluminum _ k3
7440-36-0 |Antdmony |6 U NE P ud S
7440-38-2  |Arsenic 4.0 F J
7440-39-3 Barium -
7440-41-7 |Beryllium 0.6 U P
7440-43-9 |Cadmium |0.6 U P
7440-70-2 |Calcium _
7440-47-3 |Chromium |11 3 P 39
7440-48-4 |Cobair
7440-50-8 |Copper 18 E P J
7439-89-6 |iron
7439-92-1 |Lead 15 P 3
7439-95-4 |Magnesium
7439-96-5 |[Manganese
7439-97-6 |Mercury 0.2 U Ccv
7440-02-0 | Nickel 7 E P ARl
7440-09-7 |Potassium
7782-49-2 |[Selenium |0.6 U F -
7440-22-4 _|Siiver 1 U E P w3
7440-23-5 |Sodium
7440-28-0 |Thalium 0.6 U N F U3
744Q-62-2 {Vanadium -
7440-66-6 |Zinc 28 E P )
Caolor Before: choc brown Clarity Before: Texture: medium
Coior Afrer: tan Clarity After: Artifacts: none
Comments:
FORMI - IN ILMC2.0
0G03<s
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U.S. EPA - CLP

1 : EPA SAMPLE NO, |
SB-11-9
INORGANIC ANALYSIS DATA SHEET *

Lab Name: AEN Contract:
Lab Code: Case No.: SAS No.: SDG Noa.:
Matrix (sail/water): Soil Lab Sampie ID: §10585-18
Level (low/med): Low Date Received: 10/17/96
% Solids: 65
Concentration Units (ug/L or mg/kg dry weight): mag/kg
CAS No. Anaiyte Concentration|C Q M
7429-90-5 |Aluminum

—
7440-36-0  |Antimony |8 U NE P U
7440-38-2 |Arsenic 6.9 S F J
7440-39-3 |Barium
7440-41-7 |Berylium 0.8 U P
7440-43-9 |Cadmium 0.8 U P
7440-70-2 |Caicium .
7440-47-3 |Chromium |18 E P 9]
7440-48-4 |Cobalt .
7440-50-8 |Cooper 22 E P ]
7439-89-6 |iron
7439-92-1 |Lead 20 P 3
7438-95-4 |Magnesium
7438-96-5 |Manganese
7438-87-6 |Mercury Q.3 U cv
7440-02-0  |Nickel 20 E P 5}
7440-09-7 |Potassium
7782-49-2 |Selenium 0.8 ) |F
7440-22-2 |Silver 2 U E I ws
7440-23-5 |Sodium
7440-28-0 |Thallium 0.8 U N F uJ
7440-62-2 |Vanadium -
7440-66-6 |Zinc 43 E P 3
Calor Before: dark brown Clarity Before: Texture: medium
Colar After: tan Clanty After: Artifacts: none
Comments:

FORMI - IN iLM03.0
UG Uo7
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METALS RESULTS

CLIENT: ERM-West, Inc. AEN 1.D.: 610585
PROJECT #: 6032.20 DATE SAMPLED:  10/16/96 .
PROJECT NAME:  Seattle ANGS DATE RECEIVED:  10/17/96
SAMPLE MATRIX: WATER DATE DIGESTED:  10/23:;11/01/96
DATE ANALYZED: 10/25,29-31;11/04/96 -
UNITS: ma/L o
AEN 1.D.: 610585-0A  610585-14
Client |.D.: Method Blank SB8-10-9*
PARAMETER METHOD
—
ANTIMONY 6010 < 0.05 <005 1
ARSENIC 7060 < 0.005 < 0.005
BERYLLIUM 6010 < 0.005 < 0.006
CADMIUM 6010 < 0.005 < 0.008
CHROMIUM 6010 < 0.01 <001 LT
COPPER 6010 < 0.01 < 0.01 LI
LEAD 7421 < 0.002 < 0.002
MERCURY 7470 < 0.0002 < 0.0002
NICKEL 6010 < 0.02 < 0.02
SELENIUM 7740 < 0.005 < 0.005
SILVER 6010 < 0.01 <001 LI
THALLIUM 7841 < 0.005 < 0.005
ZINC 6010 < 0.01 < 0.01 w3~

Analyst:_ YFL winpl
Reviewer: _J0= 1 De
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Date Validation
for # 97.01181
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DATA VALIDATION REPORT FOR VOLATILE ORGANIC COMPOUND
ANALYTICAL RESULTS FOR SAMPLES COLLECTED ON APRIL 11, 1997,
FROM THE SEATTLE AIR NATIONAL GUARD STATION IN SEATTLE,
WASHINGTON

AMERICAN ENVIRONMENTAL NETWORK LABORATORY - DURHAM,
OREGON
WORK ORDER NO. 97.01181

Prepared for the
Air National Guard

December 1997

ERM File: 1181VOA.doc
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NARRATIVE

Environmental Resources Management (ERM) collected four water samples and
one duplicate sample from the Air National Guard Station in Seattle,
Washington, on April 11, 1997. The samples were relinquished by ERM to the
laboratory courier under documented chain of custody on April 11, 1997, for
transport to American Environmental Network Laboratory (AEN) in Durham,

Oregon.

The samples included in the validatable data package for this sample delivery

group (SDG) were characterized as follows:

ERM Laboratory |[Level/ Date
Sample ID Sample ID | Matrix Collected
BS-004PZ-97-2 79288 low/water [4/11/97
MW-5-97-2 79291 low/water |4/11/97
MW-5-97-2* 79292 low/water |4/11/97
MW-3-97-2 79293 low/water |4/11/97
MW-4-97-2 79294 low/water |4/11/97

AEN selected sample BS-004PZ-97-2 for the matrix spike/matrix spike duplicate

sample pair. Sample MW-5-97-2* was the duplicate sample.

Purgeable volatile organic compound data were acquired according to the
USEPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
“Method 8260” (November 1986, Third Edition, Volume 1B, Revision 2,

September 1994).

Validation of these data was based on the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (Office of Solid Waste and
Emergency Response, Publication 9240.1-05, PB94-9635-1, EPA-540/R-94/012,
US Environmental Protection Agency, Washington, D. C,, February 1993).

(Organic Functional Guidelines).

The areas reviewed during the data validation procedure are listed below:

L
I1.

Sample Preservation and Holding Times

GC/MS Instrument Performance Check

Initial Calibration
Continuing Calibration
Blanks
Page 2 0f 12
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VI

VIL

VIIIL

IX.

XI.

XII.

XIII.
XIV.
XV.

XVI.

XVIL

Surrogate Spikes

Matrix Spike/Matrix Spike Duplicates
Laboratory Control Samples

Regional Quality Assurance and Quality Control
Internal Standards

Target Compound Identification

Compound Quantitation and Contract Required Quantitation
Limits (CRQLs)

Tentatively Identified Compounds
System Performance

Field Duplicates

Overall Assessment of Data

Documentation

All laboratory results have been accepted (unqualified), qualified, or rejected.

¢ Ungqualified results are valid for the specified procedures and may be used
without reservations.

e Qualified results are usable with the indicated limitation.

e Rejected results are unusable. The analyte may or may not be present.
Resampling and reanalysis will be necessary for verification.

Qualified and rejected results are annotated in accordance with the Organic
Functional Guidelines using the following codes:

U The analyte was analyzed for but was not detected above the reported value.

J The reported value is an estimate.

R The data are unusable. The presence or absence of the analyte cannot be
verified from the existing data. Resampling and reanalysis are necessary for
verification.

N There is presumptive evidence to make a tentative identification.

NJ There is presumptive evidence to make a tentative identification; the reported

value is an estimate.

Page3 of 12
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U] The analyte was analyzed for but was not detected above the reported value;
the reported value is an estimate.

Page 4 of 12
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DATA VALIDATION RESULTS

I. SAMPLE PRESERVATION AND HOLDING TIMES

AEN provided ERM with volatile organic compound sample vials with
hydrochloric acid preservative pre-added for water samples. The water samples
were analyzed within the 14-day holding time from date of collection, as
specified by Method 8260.

No data were qualified or rejected based on improper sample preservation or
exceedance of the specified holding time.

II. GC/MS INSTRUMENT PERFORMANCE CHECK

Compliance with the bromofluorobenzene (BFB) instrument tuning criteria was
demonstrated for each GC/MS used at the beginning of each 12-hour shift
during which standards, samples, or associated quality control samples were
analyzed.

All purgeable volatile organic compound analytical work was performed on one
GC/MS instrument.

BFB ion abundance criteria were met as follows:

GC/MS
Instrument ID Date Time
5971 VOA 3/19/97 0959

4/17/97 1143

No data were qualified or rejected based on instrument tuning.

HI. INITIAL CALIBRATION

The GC/MS employed for samples and associated quality control samples was
calibrated at five concentration levels. Each calibration standard contained all

target compounds, surrogates, and internal standards.

The initial calibration is summarized below:

Page 5 of 12
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GC/MS
Instrument ID Date
5971 VOA 3/19/97 1258 - 2106

Time

Method 8260 does not specify minimum relative response factors (RRF) for each
target compound; a minimum RREF of 0.05 was used to evaluate the sensitivity
and response of the instrument to each target compound. All RRFs for target
compounds and surrogates were greater than or equal to 0.05, with the following
exceptions: :

Compound Average RRF
Isobutyl alcohol 0.02
1,4-Dioxane 0.01

These two compounds were not detected in the samples associated with this
calibration. Nondetects for these compounds were qualified as estimated
detection limit, "UJ."

All percent relative standard deviations (%RSD) were less than or equal to 30
percent. No data were qualified or rejected based on %RSDs for this initial
calibration.

IV. CONTINUING CALIBRATION

The GC/MS was calibrated for each subsequent 12-hour shift in which samples
or associated quality control samples in this SDG were analyzed. The continuing
calibration was performed at one concentration level with a standard containing
all target compounds, all surrogates, and all internal standards.

The continuing calibration is summarized below:

GC/MS
Instrument ID Date Time
5971 VOA 4/17/97 1203

All RRFs for target compounds and surrogates were greater than or equal to 0.05,
with the following exceptions:

Page 6 of 12
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Calibration Compound RRF

Date

4/17/97 Isobutyl alcohol 0.02
1,4-Dioxane 0.01
2-Chloroethylvinyl ether 0.00

Percent differences (%D) for all target compounds were 25 percent or less, with
the following exceptions:

Calibration Compound % D

Date

4/17/97 Acrolein 35.4
Iodomethane 39.2
Acetonitrile 66
trans-1,2-Dichloroethene 25.6
2-Chloroethylvinyl ether >100

None of the compounds in the above two tables were detected in the samples
associated with this calibration. Nondetects for acetonitrile, acrolein,
iodomethane, and trans-1,2- dichloroethene in the associated samples were
qualified as estimated detection limit, "UJ." The results for 2-chloroethylvinyl
ether were rejected, "R," based on high %D observed in the continuing
calibration.

V. BLANKS

The following method blank was associated with the samples in this SDG:

Level/ GC/MS Prep | Analysis
Blank ID Matrix Instrument ID |Date [ Date Time
WMB 4/17/97 low/water {5971 VOA NA 4/17/97 |1242

The following target compounds were reported in this blank:

Compound Concentration (ng/1)
Acetone 3.8]

Methylene chloride 19]

Naphthalene 0.54 ]

The trip and field blanks associated with the validated samples were not

included in the validatable data package. However, the results from these blanks

Page 7 of 12
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were reviewed and have been used to qualify associated data in this SDG. An
equipment rinsate blank was not submitted with this SDG.

The following trip blank was associated with the samples in this SDG:

Level/ GC/MS Prep | Analysis
Blank ID Matrix Instrument ID |Date | Date Time
TB 041197-2 low/water |NA NA  [4/17/97 |NA

NA - not available
No target compounds were reported in this trip blank sample.

The following field blank was associated with the samples in this SDG:

Level/ GC/MS Prep | Analysis
Blank ID Matrix Instrument ID |Date |Date Time
BS-006PZ-97-2* low/water |NA NA 4/17/97 [NA

NA - not available

The following target compounds were reported in this blank:

Compound Concentration (ug/1)
Chloroform 76
Bromodichloromethane 70

Application of the USEPA 10X rule for the common laboratory contaminants
resulted in the following target compounds being qualified as non-detect (“U")
at the reported concentration:

ERM Sample |Compound Concentration
ID : ng/1
BS-004PZ-97-2 | Acetone 26]B
Methylene chloride 8.2]B
MW-5-97-2 Acetone 28]B
Methylene chloride 59]B
MW-5-97-2* | Acetone 3.1]B
Methylene chloride 41]B
MW-3-97-2 Acetone 3.2]B
Methylene chloride 8.2]B
MW-4-97-2 Acetone 24]B
Methylene chloride 4.6 B
Page 8 of 12
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Application of the USEPA 5X rule for target compounds other than the common
laboratory contaminants resulted in the following target compounds being
qualified as non-detect (“U”) at the reported concentration:

ERM Sample |Compound Concentration
ID pg/l
BS-004PZ-97-2 | Naphthalene 1.6]B
Chloroform 081]
Bromodichloromethane 0.76]
MW-5-97-2 Naphthalene 1.5]B
Chloroform 1.3
Bromodichloromethane 1.2
MW.5-97-2* | Naphthalene 0.89]B
Chloroform 0.59]
Bromodichloromethane 0.55]
MW-3-97-2 Naphthalene 14]B
Chloroform 0917
Bromodichloromethane 0867
MW-4-97-2 Naphthalene 1.1]JB
Chloroform 14
Bromodichloromethane 1.4

V1. SURROGATE SPIKES

All surrogate percent recoveries (%R) were within the specified quality control
limits. No data were qualified or rejected based on surrogate spike recoveries.

VII. MATRIX SPIKE AND MATRIX SPIKE DUPLICATES

The following matrix spike/ matrix spike duplicate (MS/MSD) sample pair was
associated with this SDG:

Level/ CC/MS Analysis | Analysis
ERM Sample ID Matrix Instrument ID | pate Time

BS-004PZ-97-2MS | low/water | 5971 VOA 4/17/97 1557
BS-004PZ2-97-2MSD | low/water | 5971 VOA 4/17/97 1636

The MS/MSD %Rs and relative percent differences (RPD) were within specified
quality control limits; therefore, no data were qualified or rejected based on
MS/MSD %Rs or RPDs.

Page 9 of 12
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VIII. LABORATORY CONTROL SAMPLES

Laboratory control samples were not reported for the volatile organics analyses
performed on the samples in this SDG. Accuracy and precision were assessed
through the MS/MSD %Rs and RPDs.

IX. REGIONAL QUALITY ASSURANCE AND QUALITY CONTROL

No USEPA regional quality assurance and quality control samples were required
for this investigation; these samples are typically required only for USEPA
Superfund investigations.

X. INTERNAL STANDARDS
All internal standard area counts and retention times were within 50 to 200
percent and +30 seconds, respectively, of those in the associated initial calibration

standard midpoint. No data were qualified or rejected based on internal
standard response.

XI. TARGET COMPOUND IDENTIFICATION

All target compound identifications were acceptable with regard to the
supporting analytical data.

XII. COMPOUND QUANTITATION AND CONTRACT REQUIRED
QUANTITATION LIMITS (CRQLs)

All target compound quantitations were acceptable with regard to the
supporting analytical data. The laboratory’s practical quantitation limits met the
CRQLs listed in the project Quality Assurance Project Plan.

XIII. TENTATIVELY IDENTIFIED COMPOUNDS (TICs)

No TICs were reported in this SDG.

XIV. SYSTEM PERFORMANCE

No marked changes were observed in instrument performance during the
analysis of the samples in this SDG, as determined by the validation.

XV. FIELD DUPLICATES

The field duplicate sample results in this SDG agreed with the associated
primary sample results. An RPD of 13 percent was calculated for the only non-

Page 10 of 12

KCSlip4 39726

SEA406256



| I

—

-

qualified detection. These results indicate minimal heterogeneity in the sample
matrix.

XV1. OVERALL ASSESSMENT OF DATA

The Validated Data section of this report provides the volatile organic compound
analysis data sheets for this SDG which include all data validation qualifiers
applied by ERM.

Thirty non-detect data points for six target compounds were qualified as

estimated detection limit, “U]J.” Twenty-five detections for five target
compounds were qualified as not detected, “U.” Five non-detect data points for

one target compound were qualified as rejected, “R.”

XVIl. DOCUMENTATION

The data package deliverables and analytical requirements specified in the SW-
846 method protocols were met for this data set.

Page 11 of 12

KCSlip4 39727

SEA406257



VALIDATED DATA

This section provides the volatile organic compound analysis data sheets with
the data validation qualifiers applied by ERM (10 sheets total).

Page 12 of 12
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GCMS - RESULTS Page 1 of 2

AEN 1.D.: 97.01181-79288 —-
IST: EPA 8260 DATE SAMPLED: 04/11/97 ’
LIENT 1.D.: BS-004PZ-97-2 DATE RECEIVED: 04/12/97
LIENT: ERM-West, Inc. DATE ANALYZED: 04/17/97
0JECT #: 6032.20 DILUTION FACTOR: 1 .
0JECT NAME: Seattle ANGS Qtly UNITS: ug/L :
AMPLE MATRIX: WATER :
ARAMETER RESULTS
CETONE 2.6 JB W ~
CETONITRILE 50 U .
CROLEIN . 50 VY, W8] -
CRYLONITRILE 50 u
LLYL CHLORIDE 50 u T
INZENE 1.0 u i
I0MOBENZENE 1.0 u :
I0MOCHLOROMETHANE 1.0 u
30MODICHLOROMETHANE 076 JUK :
10MOFORM 1.0 u
10MOMETHANE 2.0 u
BUTANONE {MEK) 20 u
BUTYLBENZENE 1.0 u
1c-BUTYLBENZENE 1.0 ]
rt-BUTYLBENZENE 1.0 u
ARBON DISULFIDE 1.0 u
ARBON TETRACHLORIDE 1.0 u
HLOROBENZENE 1.0 u
HLOROETHANE 1.0 u
.CHLOROETHYL VINYL ETHER 10 u &
HLOROFORM 081 J U
HLOROMETHANE 1.0 ]
-CHLOROTOLUENE 1.0 u
-CHLOROTOLUENE 1.0 u
YCLOHEXANE 1.0 u
IBROMOCHLOROMETHANE 1.0 u .
,2-DIBROMO-3-CHLOROPROPANE 1.0 u
.2-DIBROMOETHANE (EDB) 1.0 ] -
IBROMOMETHANE 1.0 u )
-1,4-DICHLORO-2-BUTENE 1.0 u S
,2-DICHLOROBENZENE 1.0 u
,3-DICHLOROBENZENE 1.0 U -
,4-DICHLOROBENZENE 1.0 u
ICHLORODIFLUOROMETHANE 1.0 u -
,1-DICHLOROETHANE 1.0 u
,2-DICHLOROETHANE (EDC) 1.0 u
.1-DICHLOROETHENE 1.0 u
s-1,2-DICHLOROETHENE 1.0 u
ans-1,2-DICHLOROETHENE 1.0 v ind
,2-DICHLOROPROPANE 1.0 u
,3-DICHLOROPROPANE 1.0 U
,2-DICHLOROPROPANE 1.0 u
,1-DICHLOROPROPENE 1.0 U

KCSlip4 39729

SEA406259



GCMS - RESULTS Page 2 of 2
AEN 1.D.: 97.01181-79288
TEST: EPA 8260 DATE SAMPLED: 04/11/97
CLIENT 1.D.: BS-004PZ-97-2 DATE RECEIVED: 04/12/97
CLIENT: ERM-Waest, Inc. DATE ANALYZED: 04/17/97
PROJECT #: 6032.20 DILUTION FACTOR: 1
PROJECT NAME: Seattle ANGS Qtly UNITS: uglL
SAMPLE MATRIX: WATER
PARAMETER RESULTS
cis-1,3-DICHLOROPROPENE 10 U
trans-1,3-DICHLOROPROPENE 1.0 u
1,4-DIOXANE 100 U nd
ETHYL BENZENE 1.0 u
ETHYL METHACRYLATE 50 U
HEXACHLOROBUTADIENE 1.0 u
2-HEXANONE (MBK) 20 u
IODOMETHANE 5.0 u W]
ISOBUTYL ALCOHOL 50 viad
ISOPROPYLBENZENE 50 U
4-ISOPROPYLTOLUENE 1.0 u
METHACRYLONITRILE 50 u
METHYL METHACRYLATE 50 U
4-METHYL-2-PENTANONE (MIBK) 20 U
METHYLENE CHLORIDE 8.2 48 U
NAPHTHALENE 1.6 JB W\
PROPIONITRILE 50 u
N-PROPYLBENZENE 1.0 U
STYRENE 1.0 u
1,1,1,2-TETRACHLOROETHANE 1.0 u
1,1.2,2-TETRACHLOROETHANE 1.0 U
TETRACHLOROETHENE 17
TETRAHYDROFURAN 1.0 U
TOLUENE 1.0 u
1,2,3-TRICHLOROBENZENE 1.0 U
1,2,4-TRICHLOROBENZENE 1.0 U
© 1,1,1-TRICHLOROETHANE 3.3
1.1,2-TRICHLOROETHANE 1.0 U
TRICHLOROETHENE 1.0 V]
TRICHLOROFLUOROMETHANE 2.0 U
1,2,3-TRICHLOROPROPANE 1.0 u
1,2,3-TRIMETHYLBENZENE 1.0 U
1,2,4-TRIMETHYLBENZENE 1.0 u
1,3,5-TRIMETHYLBENZENE 1.0 U
VINYL ACETATE 1.0 u
VINYL CHLORIDE 2.0 u
O-XYLENE 1.0 u
META & PARA XYLENES 2.0 U
SURROGATES: RECOVERY LOWER LIMIT UPPER LIMIT
1,2-DICHLOROETHANE-d4 110% 80 120
TOLUENE-D8 96% 88 110
BROMOFLUOROBENZENE 109% 86 115
G4l
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TEST:

CLIENT 1.D.;
CLIENT:
PROJECT #:
PROJECT NAME:
SAMPLE MATRIX:

GCMS - RESULTS

EPA 8260
MW.5-97-2

_ ERM-West, Inc.
'6032.20

Seattle ANGS Qtly
WATER

AEN |D.:

DATE SAMPLED:
DATE RECEIVED:
DATE ANALYZED:
DILUTION FACTOR:
UNITS:

Page 1 of 2

97.01181-79291
04/11/37
04/12/97
04/17/97

1

ug/L

PARAMETER

RESULTS

ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
ALLYL CHLORIDE
BENZENE
BROMOBENZENE

BROMOCHLOROMETHANE
BROMODICHLOROMETHANE

BROMOFORM
BROMOMETHANE
2-BUTANONE (MEK)
n-BUTYLBENZENE
sec-BUTYLBENZENE
tert-BUTYLBENZENE
CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE
CHLOROETHANE

2-CHLOROETHYL VINYL ETHER

CHLOROFORM
CHLOROMETHANE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
CYCLOHEXANE

DIBROMOCHLOROMETHANE
1,2-DIBROMO-3-CHLOROPROPANE
1.2-DIBROMOETHANE (EDB)

DIBROMOMETHANE

trans-1,4-0ICHLORO-2-BUTENE

1.2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE

DICHLORODIFLUOROMETHANE

1,1-DICHLOROETHANE

1,2-DICHLOROETHANE (EDC)

1,1-DICHLOROETHENE

cis-1,2-DICHLOROETHENE
wrans-1,2-DICHLOROETHENE

1,2-DICHLOROPROPANE
1,3-DICHLOROPROPANE
2,2-DICHLOROPROPANE
1,1-DICHLOROPROPENE

28
50
50
50
50
1.0
1.0
1.0
1.2
1.0
2.0

oSN
o0

ODooooRODOOOOOOOOOODOOOOWOO0OOOOO

]
ex2
“\

ccccccoccocse

o=

S

cccccccccoccc

cccCccccccccccccocca

ccgCccc
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GCMS - RESULTS

Page 2 of 2

AEN 1.D.: 97.01181-79291
TEST: EPA 8260 DATE SAMPLED: 04/11/97
CLIENT 1.D.: MW-5-97-2 DATE RECEIVED: 04/12/97
CLIENT: ERM-West, Inc. DATE ANALYZED: 04117187
PROJECT #: 6032.20 DILUTION FACTOR: 1
PROJECT NAME: Seattle ANGS Qtly UNITS: ug/L
SAMPLE MATRIX: WATER
PARAMETER RESULTS
cis-1,3-DICHLOROPROPENE 1.0 u
trans-1,3-DICHLOROPROPENE 1.0 T
1,4-DIOXANE 100 TR .
ETHYL BENZENE 1.0 u
ETHYL METHACRYLATE 50 u
HEXACHLOROBUTADIENE 1.0 ]
2-HEXANONE {M8K) 20 v
IODOMETHANE 50 upd
ISOBUTYL ALCOHOL 50 U
ISOPROPYLBENZENE 50 v
4-ISOPROPYLTOLUENE 1.0 )
METHACRYLONITRILE 50 v
METHYL METHACRYLATE 50 U
A-METHYL-2-PENTANONE (MIBK) 20 V)
METHYLENE CHLORIDE 5.9 JeU
NAPHTHALENE 1.5 4B
PROPIONITRILE 50 U
N-PROPYLBENZENE 1.0 U
STYRENE 1.0 U
1,1,1,2-TETRACHLOROETHANE 1.0 U
1,1,2,2-TETRACHLOROETHANE 1.0 u
TETRACHLOROETHENE 1.0 u
TETRAHYDROFURAN 1.0 U
TOLUENE 1.0 U
1,2.3-TRICHLOROBENZENE 1.0 U
1,2.4-TRICHLOROBENZENE 1.0 v i
1.1.1-TRICHLOROETHANE 1.0 U
1,1,2-TRICHLOROETHANE 1.0 U
TRICHLOROETHENE 1.0 U
TRICHLOROFLUOROMETHANE 2.0 U _
1,2,3-TRICHLOROPROPANE 1.0 )
1,2,3-TRIMETHYLBENZENE 1.0 v
1,2,4-TRIMETHYLBENZENE 1.0 U
1,3,5-TRIMETHYLBENZENE 1.0 u
VINYL ACETATE 1.0 u
VINYL CHLORIDE 2.0 U
O-XYLENE 1.0 u
META & PARA XYLENES 2.0 (V] o
SURROGATES: RECOVERY LOWER LIMIT UPPER LIMIT
1,2-DICHLOROETHANE-d4 109% 80 120
TOLUENE-D8 95% 88 110 —
BROMOFLUOROBENZENE 108% g6 115

GeoLd
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GCMS - RESULTS

Page 1 of 2

AEN LD.: 97.01181-79292
ST: EPA 8260 DATE SAMPLED: 04/11/97
JAENT L.D.: MW-5.97.2¢ DATE RECEIVED: 04/12/97
J{ENT: ERM-Waest, inc. DATE ANALYZED: 04117/97
{OJECT #: 6032.20 DILUTION FACTOR: 1
IOJECT NAME: Searttle ANGS Qtly UNITS: ug/L
\MPLE MATRIX: WATER
\RAMETER RESULTS
SETONE 3.1 4.8 U
SETONITRILE 50 U Wy
>ROLEIN 50 U )
SRYLONITRILE 50 U
LYL CHLORIDE 50 U
INZENE 1.0 U
{OMOBENZENE 1.0 u
{OMOCHLOROMETHANE 1.0 U
{OMODICHLOROMETHANE 0.55 J U
{OMOFORM 1.0 u
IOMOMETHANE 2.0 U
BUTANONE {MEK) 20 U
BUTYLBENZENE 1.0 u
c-BUTYLBENZENE 1.0 U
rM-BUTYLBENZENE 1.0 u
ARBON DISULFIDE 1.0 u
ARBON TETRACHLORIDE 1.0 u
{LOROBENZENE 1.0 u
4LOROETHANE 1.0 U
CHLOROETHYL VINYL ETHER 10 u £
4LOROFORM 0.59 J
4LOROMETHANE 1.0 U
CHLOROTOLUENE 1.0 u
CHLOROTOLUENE 1.0 u
YCLOHEXANE 1.0 u
BROMOCHLOROMETHANE 1.0 u
2-DIBROMO-3-CHLOROPROPANE 1.0 u
2-DIBROMOETHANE (EDB) 1.0 u
BROMOMETHANE 1.0 u
ns-1,4-DICHLORO-2-BUTENE 1.0 u
2-DICHLOROBENZENE 1.0 u
3-DICHLOROBENZENE 1.0 u
4-DICHLOROBENZENE 1.0 U
ICHLORODIFLUOROMETHANE 1.0 u
1-DICHLOROETHANE 1.0 u
2-DICHLOROETHANE (EDC) 1.0 u
1-DICHLOROETHENE 1.0 u
s-1,2-DICHLOROETHENE 1.6
ans-1,2-DICHLORQOETHENE 1.0 1] uj
.2-DICHLOROPROPANE 1.0 v
.3-DICHLOROPROPANE 1.0 v
2-BI1CH ORDPRAOPANE 1.0 u
.1-DICHLOROPROPENE 1.0 v
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GCMS - RESULTS Page 2 of 2

AEN (.D.: 97.01181-79292

TEST: EPA 8260 DATE SAMPLED: 04/11/97

CLIENT 1.D.: MW-5-97-2* DATE RECEIVED: 04/12/97

CLIENT: ERM-West, Inc. DATE ANALYZED: 04/17/97

PROJECT #: 6032.20 DILUTION FACTOR: 1

PROJECT NAME: Seattle ANGS Qtly UNITS: ug/L

SAMPLE MATRIX: WATER -
PARAMETER RESULTS ~
cis-1,3-DICHLOROPROPENE 1.0 u

trans-1,3-DICHLORCPROPENE 1.0 u

1,4-DIOXANE 100 upd _
ETHYL BENZENE 1.0 u

ETHYL METHACRYLATE 50 v

HEXACHLOROBUTADIENE . 1.0 )

2-HEXANONE (MBK) 20 u

IODOMETHANE 5.0 TV

ISOBUTYL ALCOHOL 50 upd

ISOPROPYLBENZENE 50 U fo

4-ISOPROPYLTOLUENE 1.0 v -
METHACRYLONITRILE 50 )

METHYL METHACRYLATE 50 u

4-METHYL-2-PENTANONE (MIBK) 20 u

METHYLENE CHLORIDE 4.1 JBU -
NAPHTHALENE 0.8  JBW

PROPIONITRILE 50 u

N-PROPYLBENZENE 1.0 u

STYRENE 1.0 U -
1,1,1,2-TETRACHLORQETHANE 1.0 u

1,1.2,2-TETRACHLOROETHANE 1.0 v

TETRACHLOROETHENE 1.0 u

TETRAHYDROFURAN 1.0 u

TOLUENE 1.0 u

1,2,3-TRICHLOROBENZENE 1.0 v

1,2,4-TRICHLOROBENZENE 1.0 u

1.1,1-TRICHLOROETHANE 1.0 (V] -
1,1,2-TRICHLOROETHANE 1.0 u

TRICHLOROETHENE 1.0 U

TRICHLOROFLUOROMETHANE 2.0 U -
1,2,3-TRICHLOROPROPANE 1.0 U

1,2,3-TRIMETHYLBENZENE 1.0 u

1,2.4-TRIMETHYLBENZENE 1.0 u

1,3,5-TRIMETHYLBENZENE 1.0 v .
VINYL ACETATE 1.0 u

VINYL CHLORIDE 2.0 u

0-XYLENE 1.0 U

META & PARA XYLENES 2.0 U ~
SURROGATES: RECOVERY LOWER LIMIT UPPER LIMIT
1,2-DICHLOROETHANE-d4 112% 80 120

TOLUENE-D8 95% 88 110 -
BROMOFLUOROBENZENE 108% 86 115

I
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GCMS - RESULTS

EBST: EPA 8260
JLIENT 1.D.: MW-3.97-2
'LIENT:

'ROJECT #:
'ROJECT NAME:
JAMPLE MATRIX:

6032.20

WATER

ERM-Wast, inc.

Seattle ANGS Qtly

AEN 1.D.:

DATE SAMPLED:
DATE RECEIVED:
DATE ANALYZED:

DILUTION FACTOR:

UNITS:

Page 1 of 2

97.01181-79293

04/11/97
04/12/97
04/17/97
1

ug/L

'ARAMETER

RESULTS

\CETONE

\CETONITRILE

\CROLEIN

\CRYLONITRILE

\LLYL CHLORIDE

JENZENE

JROMOBENZENE
JROMOCHLOROMETHANE
3ROMODICHLOROMETHANE
JROMOFORM
3ROMOMETHANE
2-BUTANONE (MEK)
-BUTYLBENZENE
iec-BUTYLBENZENE
ert-BUTYLBENZENE

ARBON DISULFIDE

SARBON TETRACHLORIDE
HLOROBENZENE
ZHLOROETHANE
2-CHLOROETHYL VINYL ETHER
ZHLOROFORM
CHLOROMETHANE
2-CHLOROTOLUENE
34-CHLOROTOLUENE
ZYCLOHEXANE
JIBROMOCHLOROMETHANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE (EDB)
DIBROMOMETHANE
trans-1,4-DICHLORO-2-BUTENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE (EDC)
1,1-DICHLOROETHENE
cis-1,2-DICHLORQETHENE
trans-1,2-DICHLOROETHENE
1,2-DICHLOROPROPANE
1,3-DICHLOROPROPANE

218 QICHLOROPROPANE
1,1-DICHLOROPROPENE

1.0
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GCMS - RESULTS

Page 2 of 2

AEN 1.D. 97.01181-79293
TEST: EPA 8260 DATE SAMPLED: 04/11/97
CLIENT 1.D.: MW-3-97-2 DATE RECEIVED: 04/12/97
CLIENT: ERM-West, Inc. DATE ANALYZED: 04/17/97
PROJECT #: 8032.20 DILUTION FACTOR: 1
PROJECT NAME: Seattle ANGS Qtly UNITS: uglt
SAMPLE MATRIX: WATER
PARAMETER RESULTS
cis-1,3-DICHLOROPROPENE 1.0 u
trans-1,3-DICHLOROPROPENE 1.0 o
1,4-DIOXANE 100 uud —
ETHYL BENZENE 1.0 u
ETHYL METHACRYLATE 50 u
HEXACHLOROBUTADIENE 1.0 U
2-HEXANONE {MBK) 20 T -
IODOMETHANE 5.0 UWwsj
ISOBUTYL ALCOHOL 50 uul
ISOPROPYLBENZENE 50 u
4-ISOPROPYLTOLUENE 1.0 u
METHACRYLONITRILE 50 u
METHYL METHACRYLATE 50 u
4-METHYL-2-PENTANONE {MIEBK) 20 u
METHYLENE CHLORIDE 8.2 JB Y -
NAPHTHALENE 1.4 J.B Y
PROPIONITRILE 50 u
N-PROPYLBENZENE 1.0 v
STYRENE 1.0 u -
1,1,1,2-TETRACHLOROETHANE 1.0 U
1,1.2.2-TETRACHLOROETHANE 1.0 u
TETRACHLOROETHENE 1.0 U -
TETRAHYDROFURAN 1.0 u
TOLUENE 1.0 v
1,2.3-TRICHLOROBENZENE 1.0 u
1,2,4-TRICHLOROBENZENE 1.0 u -
1.1.1-TRICHLOROETHANE 1.0 u
1,1,2-TRICHLOROETHANE 1.0 u
TRICHLOROETHENE 1.0 u
TRICHLOROFLUOROMETHANE 2.0 u -
1,2,3-TRICHLOROPROPANE 1.0 u
1,2,3-TRIMETHYLBENZENE 1.0 u
1,2.4-TRIMETHYLBENZENE 1.0 u
1,3.5-TRIMETHYLBENZENE 1.0 U -
VINYL ACETATE 1.0 u
VINYL CHLORIDE 2.0 u
O-XYLENE 1.0 U
META & PARA XYLENES 0.51 J -
SURROGATES: RECOVERY LOWER LIMIT UPPER LIMIT
1,2-DICHLOROETHANE-d4 111% 80 120
TOLUENE-DS 96% 88 110 -
BROMOFLUOROBENZENE 109% 86 115

Q
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GCMS - RESULTS

Page 1 of 2

AEN 1.D.: 97.01181-79294
TEST: EPA 8260 DATE SAMPLED: 04/11/97
CLENT I.D.: MW-4-97-2 DATE RECEIVED: 04/12/97
CLIENT: ERM-WesT, Inc. DATE ANALYZED: 0a/17/87
PROJECT #: 6032.20 - DILUTION FACTOR: 1
PROJECT NAME: Seattle ANGS Qtly UNITS: ug/L.
SAMPLE MATRIX: WATER
PARAMETER RESULTS
ACETONE J,B u/ﬁ.
ACETONITRILE uu)
ACROLEIN uuly
ACRYLONITRILE u
ALLYL CHLORIDE u
BENZENE U
BROMOBENZENE U
BROMOCHLOROMETHANE u
BROMODICHLOROMETHANE W
BROMOFORM
BROMOMETHANE
2-BUTANONE (MEK)
n-BUTYLBENZENE

sec-BUTYLBENZENE
tert-BUTYLBENZENE
CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE
CHLOROETHANE

2-CHLOROETHYL VINYL ETHER

CHLOROFORM
CHLOROMETHANE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
CYCLOHEXANE ~

DIBROMOCHLOROMETHANE
1.2-0IBROMO-3-CHLOROPROPANE
1.2-DIBROMOETHANE (EDB}

DIBROMOMETHANE

trans-1,4-DICHLORO-2-BUTENE

1.2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1.,4-DICHLOROBENZENE

DICHLORODIFLUOROMETHANE

1,1-DICHLOROETHANE

1,2-DICHLOROETHANE (EDC}

1,1-DICHLOROETHENE

cis-1,2-DICHLOROETHENE
trans-1,2-DICHLOROETHENE

1,2-DICHLOROPROPANE
1,3-DICHLOROPROPANE
2,2-DICHLOROPROPANE
1,1-DICHLOROPROPENE

ccccCccccccc

'

el e T S R R A | SN

OoboobrOboboOODODOO0D RO

b ek ok
coo
Ccccctcccccceoccceccacccoo,

a2 aal e
oooboJoo0OODODODOODOD

~

&

GELoLS

KCSlip4 39737

SEA406267



GCMS - RESULTS Page 2 of 2

AEN 1D 97.01181-79294
TEST: EPA 8260 DATE SAMPLED: 04/11/97
CLIENT 1.D.: MW-4-97-2 DATE RECEIVED: 04/12/97
CLIENT: ERM-West, Inc. DATE ANALYZED: 04/17/97
PROJECT #: 6032.20 DILUTION FACTOR: 1
PROJECT NAME: Seattie ANGS Qtly UNITS: ugiL
SAMPLE MATRIX: WATER
PARAMETER RESULTS _
cis-1,3-DICHLOROPROPENE 1.0 U
trans-1,3-DICHLOROPROPENE 1.0 U
1,4-DIOXANE 100 uud
ETHYL BENZENE 1.0 u
ETHYL METHACRYLATE 50 v
HEXACHLOROBUTADIENE 1.0 u
2-HEXANONE (MBK) 20 v
I0DOMETHANE 5.0 TR )
ISOBUTYL ALCOHOL 50 uind
ISOPROPYLBENZENE 50 U
4-ISOPROPYLTOLUENE 1.0 u .
METHACRYLONITRILE 50 u
METHYL METHACRYLATE 50 U
4-METHYL-2-PENTANONE (MIBK) 20 U
METHYLENE CHLORIDE 4.6 J,B U -
NAPHTHALENE 1.1 JB Y
PROPIONITRILE 50 v
N-PROPYLBENZENE 1.0 u
STYRENE 1.0 u
1,1,1,2-TETRACHLOROETHANE 1.0 u
1,1.2.2-TETRACHLOROETHANE 1.0 u
TETRACHLOROETHENE 1.0 U
TETRAHYDROFURAN 1.0 u
TOLUENE 1.0 u
1,2,3-TRICHLOROBENZENE 1.0 u
1,2,4-TRICHLOROBENZENE 1.0 u B
1,1,1-TRICHLOROETHANE 1.0 v
1,1,2-TRICHLOROETHANE 1.0 u
TRICHLOROETHENE 3.2
TRICHLOROFLUOROMETHANE 2.0 v 3
1.2,3-TRICHLOROPROPANE 1.0 v
1,2,3-TRIMETHYLEENZENE 1.0 U
1,2,4-TRIMETHYLBENZENE 1.0 v
1.3.5-TRIMETHYLBENZENE 1.0 U .
VINYL ACETATE 1.0 U
VINYL CHLORIDE 2.0 U
O-XYLENE 1.0 U
META & PARA XYLENES 2.0 v
SURROGATES: RECOVERY LOWER LIMIT UPPER LIMIT
1,2-DICHLOROETHANE-d4 T11% 80 120
TOLUENE-DB 96% 88 110 —
BROMOFLUOROBENZENE 109% 86 115

Ly el G
GE:27349
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DATA VALIDATION REPORT FOR SEMIVOLATILE ORGANIC COMPOUND
ANALYTICAL RESULTS FOR SAMPLES COLLECTED ON APRIL 11, 1997,
FROM THE SEATTLE AIR NATIONAL GUARD STATION IN SEATTLE,
WASHINGTON

AMERICAN ENVIRONMENTAL NETWORK LABORATORY - DURHAM,

OREGON
WORK ORDER NO. 97.01181

Prepared for
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January 1998
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NARRATIVE

Environmental Resources Management (ERM) collected four water samples and
one duplicate sample from the Air National Guard Station in Seattle,
Washington, on April 11, 1997. The samples were relinquished by ERM to the
laboratory courier under documented chain of custody on April 11, 1997, for
transport to American Environmental Network Laboratory (AEN) in Durham,
Oregon.

The samples included in the validatable data package for this sample delivery
group (SDG) were characterized as follows:

ERM Laboratory |Level/ Date

Sample ID Sample ID | Matrix Collected

BS-004PZ-97-2 79288 low/water |4/11/97

MW-5-97-2 79291 low/water (4/11/97

MW.5-97.2* 79292 low/water |4/11/97 -
MW-3-97-2 79293 low/water (4/11/97

MW-4-97-2 79294 low/water |4/11/97

AEN selected sample BS-004PZ-97-2 for the matrix spike/ matrix spike duplicate
sample pair. Sample MW-5-97-2* was the duplicate sample.

Semivolatile organic compound data were acquired according to the USEPA SW-
846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, “Method
8270” (November 1986, Third Edition, Volume 1B, Revision 2, September 1994).

Validation of these data was based on the USEPA Contract Laboratory Program -
National Functional Guidelines for Organic Data Review (Office of Solid Waste and
Emergency Response, Publication 9240.1-05, PB94-9635-1, EPA-540/R-94/012,

US Environmental Protection Agency, Washington, D. C., February 1993). -
(Organic Functional Guidelines).

The areas reviewed during the data validation procedure are listed below:

1 Sample Preservation and Holding Times ~
IL GC/MS Instrument Performance Check

III.  Initial Calibration

IV.  Continuing Calibration

V. Blanks

Page 2 of 11
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VII
VHI.

IX.

XL

XIL

XIIIL.
XIV.
XV.

XVL

XVIL

Surrogate Spikes

Matrix Spike/Matrix Spike Duplicates’
Laboratory Control Samples

Regional Quality Assurance and Quality Control

Internal Standards

Target Compound Identification

Compound Quantitation and Contract Required Quantitation
Limits (CRQLs)

Tentatively Identified Compounds
System Performance

Field Duplicates

Overall Assessment of Data

Documentation

All laboratory results have been accepted (unqualified), qualified, or rejected.

¢ Unqualified results are valid for the specified procedures and may be used
without reservations.

¢ Qualified results are usable with the indicated limitation.

» Rejected results are unusable. The analyte may or may not be present.
Resampling and reanalysis will be necessary for verification.

Qualified and rejected results are annotated in accordance with the Organic
Functional Guidelines using the following codes:

U The analyte was analyzed for but was not detected above the reported value.

] The reported value is an estimate.

R The data are unusable. The presence or absence of the analyte cannot be
verified from the existing data. Resampling and reanalysis are necessary for
verification.

N . There is presumptive evidence to make a tentative identification.

Page 3 of 11
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NJ

There is presumptive evidence to make a tentative identification; the reported
value is an estimate.

The analyte was analyzed for but was not detected above the reported value;
the reported value is an estimate. -

Page 4 of 11
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DATA VALIDATION RESULTS

I. SAMPLE PRESERVATION AND HOLDING TIMES

AEN provided ERM with 1-liter amber glass sample containers. The water
samples were extracted within the 7-day holding time specified by Method 8270,
and the resultant sample extracts were analyzed within the specified 40-day
holding time from the date of extraction.

No data were qualified or rejected based on improper sample preservation or
exceedance of specified holding times.

II. GG/MS INSTRUMENT PERFORMANCE CHECK

Compliance with the decafluorotriphenylphosphine (DFTPP) instrument tuning
criteria was demonstrated for each GC/MS used at the beginning of each 12-
hour shift during which standards, samples, or associated quality control
samples were analyzed.

All semivolatile organic compound analytical work was performed on one
GC/MS instrument.

DFTPP ion abundance criteria were met as follows:

GC/MS

Instrument ID Date Time

5972 Semi 4/24/97 0854
4/24/97 2010

No data were qualified or rejected based on instrument tuning.

II1. INITIAL CALIBRATION

The GC/MS employed for samples and associated quality control samples was
calibrated at five concentration levels. Each calibration standard contained all

target compounds, surrogates, and internal standards.

The initial calibration is summarized below:

Page 5 of 11
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GC/MS
Instrument ID Date Time
5972 Semi 4/23/97 0952 - 1759

Method 8270 does not specify minimum relative response factors (RRF) for each
target compound; a minimum RRF of 0.05 was used to evaluate the sensitivity
and response of the instrument to each target compound. All RRFs for target
compounds and surrogates were greater than or equal to 0.05.

All percent relative standard deviations (%RSD) were less than or equal to 30
percent.

No data were qualified or rejected based on this initial calibration.

IV. CONTINUING CALIBRATION

The GC/MS was calibrated for each subsequent 12-hour shift during which
samples or associated quality control samples in this SDG were analyzed. Each
continuing calibration was performed at one concentration level with a standard

containing all target compounds, all surrogates, and all internal standards.

The continuing calibrations are summarized below:

GC/MS

Instrument ID Date Time

5972 Semi 4/24/97 0922
4/24/97 2038

All RRFs for target compounds and surrogates were greater than or equal to 0.05,
with the following exceptions:

Date Time Analyte RRF
4/24/97 | 0922 Indeno(1,2,3-cd)anthracene 0.00
Dibenz(a,h)anthracene 0.00

Benzo(gh,i)perylene 0.00

2038 Indeno(1,2,3-cd)anthracene 0.00
Dibenz(a,h)anthracene 0.00

Benzo(g h,i)perylene 0.00

Page 6 of 11

KCSlip4 39744

SEA406274



Percent differences (%D) for all target compounds were 25 percent or less, with
the following exceptions:

Date Time Compound % D
4/2/97 0922 3-Nitroaniline 279
2038 3-Nitroaniline 30.6

None of the target compounds in the above two tables were detected in the
associated samples. Nondetects for indeno(1,2,3-cd)anthracene,
dibenz(a,h)anthracene, benzo(g,h,i)perylene, and 3-nitroaniline in the associated
samples were qualified as estimated detection limit, "UJ."

V. BLANKS

The following method blank was associated with the samples in this SDG:

Level/ Date GC/MS Analysis
Blank ID Matrix Extracted |Instrument | Date Time
1D
0421-MB low/water |4/21/97 5972 Semi |4/24/96 1514

The following target compound was reported in the method blank:

Analyte Concentration
ug/l
bis (2-Ethylhexyl)phthalate 1.7]

Application of the USEPA 10X rule for the common laboratory contaminants
(including common phthalate contaminants) resulted in the following target
compounds being qualified as nondetect (“U") at the reported concentration:

ERM Concentration
Sample ID Compound g/l
MW5-97-2 bis (2-Ethylhexyl)phthalate 16]B
MWS5-97-2* bis (2-Ethylhexyl)phthalate 21]B
MW3-97-2 bis (2-Ethylhexyl)phthalate 3.9]B

The field blank (BS-006PZ-97-2*) associated with the validated samples was not
included in the validatable data package. However, the results from this blank
were reviewed. No target compounds were reported in the field blank. An
equipment rinsate blank was not submitted with this SDG.
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VL SURROGATE SPIKES

All surrogate percent recoveries (%R) were within the specified quality control

limits, with the following exception:

ERM Sample ID

Surrogate

%» R

Control Limits
%R

MW-3-97-2

2-Fluorophenol 19

21 -100

The Organic Functional Guidelines allow one semivolatile organic compound

surrogate recovery per sample to be outside acceptable limits before data must
be qualified. Following this guideline, no data were qualified or rejected based

on surrogate spike recoveries.

VII. MATRIX SPIKE AND MATRIX SPIKE DUPLICATES

The following matrix spike/matrix spike duplicate (MS/MSD) sample pair was

associated with this SDG:
ERM Sample ID Level/ Date GC/MS Date
Matrix Extracted (Instrument | Analyzed |Time
ID
BS-004PZ-97-2MS  |low/water [4/21/97 [5972Semi |4/24/97 |1837
BS-004PZ-97-2MSD |low/water |4/21/97 |5972Semi |4/24/97 [1927

The MS/MSD %Rs and relative percent differences (RPD) were within specified

quality control limits; therefore, no data were qualified or rejected based on
MS/MSD %Rs or RPDs.

VIII. LABORATORY CONTROL SAMPLES

The following laboratory control sample/laboratory control sample duplicate
(LCS/LCSD) pair was associated with the samples analyzed for semivolatile

organic compounds in this SDG:
Sample ID Level/ Date GC/MS Date
Matrix Extracted |Instrument |Analyzed |Time
ID
WLCS 42197 |low/water [4/21/97 5972Semi [4/24/97 |1656
WLCSD 42197 | low/water |4/21/97 5972Semi |4/24/97 [1514
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The LCS/LCSD %Rs and RPDs were within specified quality control limits;
therefore, no data were qualified or rejected based on LCS/LCSD %Rs or RPDs.

IX. REGIONAL QUALITY ASSURANCE AND QUALITY CONTROL

No USEPA regional quality assurance and quality control samples were required
for this investigation; these samples are typically required only for USEPA
Superfund investigations.

X. INTERNAL STANDARDS

All internal standard area counts and retention times were within 50 to 200
percent and +30 seconds, respectively, of those in the associated initial calibration
standard midpoint, with the following exception:

Sample ID Internal Standard Percent of ICV

Response
0421 LCS Perylene-d12 21.2
MW-4-97-2 Perylene-d12 23.7

Each compound associated with the perylene-d12 internal standard was
nondetect. The target compounds associated with internal standard perylene-
d12 in sample MW-4-97-2 were qualified as estimated detection limit, “U].” The
LCS data were not qualified; the low internal standard response in this sample
does not impact the quality of the associated data.

XI. TARGET COMPOUND IDENTIFICATION

All target compound identifications were acceptable with regard to the
supporting analytical data.

XII. COMPOUND QUANTITATION AND CONTRACT REQUIRED
QUANTITATION LIMITS (CRQLs)

All target compound quantitations were acceptable with regard to the
supporting analytical data. The laboratory’s practical quantitation limits met the
CRQLs listed in the project Quality Assurance Project Plan.

XIII. TENTATIVELY IDENTIFIED COMPOUNDS (TICs)

No TICs were reported in this SDG.
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XIV. SYSTEM PERFORMANCE

No marked changes were observed in instrument performance during the
analysis of the samples in this SDG, as determined by the validation.

XV. FIELD DUPLICATES

The field duplicate sample results in this SDG agreed with the associated
primary sample results. Both the primary and field duplicate results were ND
for each of the target compounds with one exception. The target compound
bis(2-ethylhexyl)phthalate was reported in both samples and qualified as “U” in
both samples based on a similar detection in an associated blank sample. These
results indicate minimal heterogeneity in the sample matrix.

XVI. OVERALL ASSESSMENT OF DATA

The Validated Data section of this report provides the semivolatile organic
compound analysis data sheets for this SDG which include all data validation

qualifiers applied by ERM.

Twenty-seven non-detect data points for eleven target compounds were
qualified as estimated detection limit, “UJ.” Three data points for one target
compound were qualified as not detected, “U.” No data were rejected.

XVII. DOCUMENTATION

The data package deliverables and analytical requirements specified in the
SW-846 method protocols were met for this data set.
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VALIDATED DATA

This section provides the semivolatile organic compound analysis data sheets
with the data validation qualifiers applied by ERM (15 sheets total).
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: American Environmental Network, Inc.
Instrument ID: 5972 SEMI
GC Column:DB5-MS, .25mm
Matrix: WATER

Sample Vol.: 1 Liter

Extract Final Volume = 1.0ml

Lab Job I.D.; 97.01181
Lab Sample |.D: 79288
Lab File ID: 04249712
Date Analyzed: 04/24/97

Dilution Factor: 1

Concentration Units: ug/L

COMPOUND MRL CONCENTRATION
1 Pyridine 5.00 U
2 N-Nitrosodimethylamine 5.00 u
3 2-Picoline 5.00 U
4 Methyl methanesulfonate 5.00 U
5 Ethyl methanesulifonate 5.00 U
6 Phenol 5.00 u
7 Aniiine 5.00 U
8 bis({2-Chloroethyl)ether 5.00 u
9 2-Chlorophenol 5.00 U
10 1.3-Dichiorobenzene 5.00 U
11 1,4-Dichlorobenzene 5.00 u
12 1,2-Dichlorobenzene 5.00 U
13 Benzyl alcohol 5.00 U
14 2-Methylphenol {o-cresol) 5.00 )
15 bis{2-chloroisopropyljether 5.00 u
16 3&4-Methylphenol (m&p-cresol) 5.00 u
17 N-Nitroso-di-n-propylamine 5.00 ]
18 Hexachloroethane 5.00 U
19 Acetophenone 5.00 U
20 Nitrobenzene 5.00 U
21 N-Nitrosopiperidine 5.00 ]
22 Isophorone 5.00 U
23 2-Nitrophenol 5.00 U
24 2,4-Dimethylphenol 5.00 U
25 bis{2-Chloroethoxy)methane 5.00 U
26 Benzoic Acid 5.00 U
27 2,4-Dichiorophenal 5.00 8]
28 1,2,4-Trichlorobenzene 5.00 U
29 Naphthalene 5.00 U
30 4-Chiloroaniline 5.00 U
31 2,6-Dichlorophenol 5.00 Y
32 Hexachlorobutadiene 5.00 U
33 a,a-Dimethyl phenylamine 5.00 U
34 N-Nitroso-di-n-butylamine 5.00 U
35 4-Chloro-3-methylphenol 5.00 U
36 2-Methyinaphthalene 5.00 U
CC27323
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: American Environmentai Network, inc. Lab Job [.D.: 97.01181 :
Instrument ID: 6872 SEMI Lab Sample 1.D; 79288 -
GC Column;DB5-MS, .25mm Lab File 1D: 04249712 -
Matrix: WATER Date Analyzed: 04/24/97 g
Sample Vol.: 1 Liter Dilution Factor: 1
Extract Final Volume = 1.0ml Concentration Units: ug/L -
COMPQUND MRL CONCENTRATION
37 Hexachiorocyclopentadiene 5.00 u o
38 1,2,4,5-Tetrachlorobenzene 5.00 U
39 2,4,6-Trichlorophenoi 5.00 v =%
40 2,4,5-Trichlaraphenol 5.00 u g
41 2-Chloranaphthaiene 5.00 U -
42 1-Chloronaphthalene 5.00 V) -
43 2-Nitroaniline 5.00 U
44 Dimethylphthalate 5.00 U
45 Pentachlorobenzene 5.00 U
46 2,6-Dinitrotoluene 5.00 u
47 Acenaphthyiene 5.00 U
48 3-Nitroaniline 5.00 U
49 Acenaphthene 5.00 U
50 2,4-Dinitrophenal 5.00 U
51 4-Nitrophenol 5.00 u
52 Dibenzofuran 5.00 U
53 2,4-Dinitrotoluene 5.00 U
54 2-Naphthalamine NA
55 2,3,4,6-Tetrachlerophenol 5.00 U
56 1-Naphtylamine NA ~
57 Diethylphthalate 5.00 U
58 4-Chlarophenyi-phenylether 5.00 U -
59 Fluorene 5.00 u
60 4-Nitroaniline 5.00 V)
61 4,6-Dinitro-2-methyiphencl §5.00 U
62 N-Nitrosodiphenylamine & Diphenylamine 5.00 u
63 1,2-Diphenylhydrazine 5.00 8]
64 Phenacetin 5.00 U
65 4-Bromophenyl-phenylether 5.00 u
66 Hexachlorobenzene 5.00 U
67 Pentachlarophenol 5.00 U
68 4-Aminobiphenyl 5.00 u
68 FPentachioranittabenzene 5.00 U
70 Pronamide 5.00 V]
71 Phenanthrene 5.00 u
72 Anthracene 5.00 U
73 Di-n-butyiphthaiate 5.00 U
G324
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: American Environmental Network, Inc.
Instrument ID: 5972 SEMI
GC Column:DB5-MS, .25mm
Matrix: WATER

Sampie Vol.: 1 Liter

Extract Final Volume = 1.0ml

Lab Job L.D.: 97.01181
Lab Sample I.D: 79288.
Lab File I1D: 04249712
Date Analyzed: 04/24/37
Dilution Factor: 1
Concentration Units: ug/L

COMPQUND MRL CONCENTRATION
74 Fluoranthene 5.00 U -
75 Benzidine NA
76 Pyrene 5.00 8]
77 p-Dimethylaminozobenzene 5.00 U
78 Butylbenzyiphthalate 5.00 U
79 3,3'-Dichlorobenzidine 5.00 U
80 Bis(2-ethylhexyl)phthalate 5.00 u
81 Benzola]anthracene 5.00 u
82 Chrysene 5.00 U
83 Di-n-octylphthalate 5.00 U
84 7,12-Dimethylbenz{alanthracene 5.00 U -
85 Benzo(bjfluoranthene 5.00 U
86 Benzolk]fluoranthene 5.00 u
87 Benzo(a]pyrene 5.00 U
88 Dibenz(a,j)acridine 5.00 U
89 3-Methyl cholanthrene 5.00 U
90 Indenol(1,2,3-cdlpyrene 5.00 Ul -
91 Dibenz(a,h]anthracene 5.00 u w3
82 Benzo{g.h,ilperylene 5.00 U L 2
SURROGATES: LIMITS
2-Fluorophenol 31% 21-100% B
Phenoi-d5 22% 10-94%
Nitrobenzene-d5 61% 35-114%
2-Flugrobiphenyl 67% 43-116%
2,4,6-Tribromophenol 66% 10-123%
Terphenyl-d14 68% 33-141%
GL2aD
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: American Environmental Network, Inc.

Instrument 1D;: 5972 SEMI
GC Column:DB5-MS, .25mm
Matrix: WATER

Sample Vol.: 1 Liter

Extract Final Volume = 1.0mi

Lab Job 1.D.: 97.01181

Lab Sample 1.D:79291
Lab File ID: 04249719

Date Analyzed: 04/24/97

Dilution Factor: 1

Concentration Units: ug/L

COMPOUND MRL CONCENTRATION
1 Pyridine 5.00 U
2 N-Nitrosodimethyiamine 5.00 U
3 2-Picoline 5.00 U
4 Methyl methanesulfonate 5.00 )
5 Ethyl methanesulfonate 5.00 U
6 Phenol 5.00 U
7 Aniline 5.00 U
8 bis{2-Chloroethyl)ether 5.00 U
2@ 2-Chlorophenol 5.00 U
10 1,3-Dichlorobenzene 5.00 U
11 1,4-Dichiorobenzene 5.00 u
12 1,2-Dichlorobenzene 5.00 U
13 Benzyl alcohol 5.00 u
14 2-Methyiphenol {o-cresol) 5.00 u
15 bis{2-chloroisopropyl)ether 5.00 u
16 3&4-Methylphenol (m&p-cresol) 5.00 u
17 N-Nitroso-di-n-propylamine 5.00 u
18 Hexachloroethane 5.00 U
19 Acetophenone 5.00 u
20 Nitrobenzene 5.00 U
21 N-Nitrosopiperidine 5.00 U
22 isophorone 5.00 U
23 2-Nitrophenol 5.00 U
24 2,4-Dimethyiphenol 5.00 u
25 bis(2-Chlaroethoxy)methane 5.00 U
26 Benzoic Acid 5.00 u
27 2,4-Dichlorophenci 5.00 U
28 1,2,4-Trichlorobenzene 5.00 U
23 Naphthalene 5.00 U
30 4-Chloroaniline 5.00 U
31 2.6-Dichiorophenact 5.00 U
32 Hexachlorobutadiene 5.00 U
33 a,a-Dimethyl phenylamine 5.00 §]
34 N-Nitroso-di-n-butylamine 5.00 U
35 4-Chioro-3-methylphenol 5.00 ¥)
36 2-Methyinaphthalene 5.00 8]
(182838 IAr2
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: American Environmentai Network, Inc.

instrument {D: 5972 SEMI
GC Column:DB5-MS, .25mm
Matrix: WATER

Sampie Vol.: 1 Liter

Extract Final Volume = 1.0ml

Lab Job {.D.: 97.01181
Lab Sample 1.D:79291
Lab File 1D: 04249719
Date Analyzed: 04/24/97

Dilution Factor: 1

Concentration Units: ug/L

COMPOUND MRL CONCENTRATION

37 Hexachlorocyclopentadiene 56.00 U

38 1,2,4,5-Tetrachlorobenzene 5.00 U

39 2,4,6-Trichlorophenol 5.00 U

40 2,4,5-Trichlorophenci 5.00 V]

41 2-Chloronaphthaliene 5.00 U

42 1-Chloronaphthalene 5.00 U

43 2-Nitroaniline 5.00 U

44 Dimethylphthalate 5.00 V)

45 Pentachlorobenzene 5.00 U

46 2,6-Dinitrotoluene 5.00 u

47 Acenaphthylene 5.00 v

48 3-Nitroaniline 5.00 uir>

49 Acenaphthene 5.00 u

50 2,4-Dinitrophenol 5.00 U

51 4-Nitrophenol 5.00 )

52 Dibenzofuran 5.00 U

53 2,4-Dinitrotoluene 5.00 U

54 2-Napththalamine NA

55 2,3,4,6-Tetrachlorophenol 5.00 u

56 1-Naphtylamine NA

57 Diethylphthalate 5.00 U

58 4-Chlorophenyl-phenylether 5.00 U

59 Fluorene 5.00 v

60 4-Nitroaniline 5.00 U

61 4,6-Dinitro-2-methyiphenol 5.00 u

62 N-Nitrosodiphenylamine & Diphenylamine 5.00 U

63 1,2-Diphenyihydrazine 5.00 u

64 Phenacetin 5.00 U

65 4-Bromophenyl-phenylether 5.00 ]

66 Hexachlorocbenzene 5.00 U

67 Pentachlorophenol 5.00 U

68 4-Aminobiphenyl 5.00 U

68 Pentachloronitrobenzene 5.00 U

70 Pronamide 5.00 U

71 Phenanthrene 5.00 V)

72 Anthracene 5.00 U

73 Di-n-butyiphthalate 5.00 U

GL2eS
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: American Environmental Network, Inc. Lab Job I.D.; '97.01181

Instrument |D: 5972 SEM} Lab Sampie 1.D:79291

GC Column:DB5-MS, .25mm Lab File ID: 04249719

Matrix: WATER Date Analyzed: 04/24/97

Sampie Vol.: 1 Liter Dilution Factor: 1

Extract Final Volume = 1.0ml ’ Concentration Units: ug/L
COMPQUND MRL CONCENTRATION

74 Fluoranthene 5.00 U

75 Benzidine NA

76 Pyrene ' 5.00 u

77 p-Dimethylaminozobenzene 5.00 U

78 Butylbenzylphthalate 5.00 U

79 3,3'-Dichlorobenzidine 5.00 U

80 Bis(2-ethylhexyliphthalate 5.00 1.6 BJ U

81 Benzo[alanthracene 5.00 U

82 Chrysene 5.00 U

83 Di-n-octyiphthalate 5.00 U

84 7,12-Dimethyibenz(a)anthracene 5.00 U

85 Benzolbifluoranthene 5.00 U

86 Benzo(kifluoranthene 5.00 U

87 Benzofalpyrene 5.00 U

88 Dibenzla,jlacridine 5.00 U

89 3-Methyl cholanthrene 5.00 U

90 Indeno(1,2,3-cdlpyrene 5.00 Uil

91 Dibenz{a,hjanthracene 5.00 U ud

92 Benzolg,h,ilperylene 5.00 u U3
SURROGATES: LIMITS
2-Fluoraphenol 24% 21-100%
Phenoi-d5 18% 10-94%
Nitrobenzene-dS 63% 35-114%
2-Fluorobiphenyl ) 70% 43-116%
2.4,6-Tribromophenol 59% 10-123%
Terphenyl-d14 67% 33-141%

H = Surrogate Recovery is outside Control Limit.

TeR NI
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

LLab Name: American Environmental Network, Inc.

Instrument 1D: 5972 SEMI
GC Column:DB5-MS, .25mm
Matrix: WATER

Sample Vol.: 1 Liter

Extract Final Volume = 1.0ml

Lab Job I.D.: 97.01181
Lab Sample 1.D:79292
Lab File ID: 04249720
Date Analyzed: 04/24/97
Dilution Factor: 1
Concentration Units: ug/L

COMPOUND MRL CONCENTRATION
1 Pyridine 5.00 u
2 N-Nitrosodimethylamine 5.00 U
3 2-Picoline 5.00 U
4 Methyl methanesulfonate 5.00 U
5 Ethyl methanesuifonate 5.00 U
6 Phenol 5.00 U
7 Aniline 5.00 u
8 bis{2-Chloroethyl)ether 5.00 u
9 2-Chiorophenol 5.00 U
10 1,3-Dichlorobenzene 5.00 U
11 1,4-Dichlorobenzene 5.00 U
12 1,2-Dichlorobenzene 5.00 U
13 Benzy! alcohoi 5.00 U
14 2-Methylphenol (o-cresol) 5.00 U
15 bis(2-chloroisopropyllether 5.00 U
16 3&4-Methylphenol {m&p-cresol) 5.00 U
17 N-Nitroso-di-n-propylamine 5.00 U
18 Hexachloroethane 5.00 U
19 Acetophenone 5.00 U
20 Nitrobenzene 5.00 U
21 N-Nitrosopiperidine 5.00 V)
22 isophorone 5.00 U
23 2-Nitrophenol 5.00 u
24 2,4-Dimethyiphenol 5.00 U
25 bis(2-Chloroethoxy)methane 5.00 U
26 Benzoic Acid 5.00 V)
27 2,4-Dichiorophenol 5.00 U
28 1,2.4-Trichlorobenzene 5.00 U
29 Naphthaiene 5.00 U
30 4-Chloroaniline 5.00 U
31 2,6-Dichloraphenol 5.00 u
32 Hexachlorobutadiene 5.00 U
33 a,a-Dimethyl phenyilamine 5.00 U
34 N-Nitroso-di-n-butylamine 5.00 U
35 4-Chloro-3-methylphenol 5.00 U
36 2-Methylnaphthalene 5.00 ] Ce 7"3.9!)
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: American Environmental Network, Inc. Lab Job 1.D.: 97.01181
{nstrument |D: 5972 SEMI Lab Sample {.D0:79293
GC Column:DB5-MS, .25mm Lab File ID: 04249721
© Matrix: WATER Date Analyzed: 04/25/97
Sampie Vol.: 1 Liter Dilution Factor: 1
Extract Final Volume = 1.0ml Concentration Units: ug/L
»
COMPOUND MRL CONCENTRATION
1 Pyridine 5.00 U
2 N-Nitrosodimethylamine 5.00 U
3 2-Picoline 5.00 V)
4 Methyl methanesulfonate 5.00 u
5 Ethyl methanesulfonate 5.00 U
6 Phenol 5.00 U
7 Aniline 5.00 ]
8 bis(2-Chloroethyllether 5.00 U
9 2-Chlorophenol 5.00 U
10 1,3-Dichiorobenzene 5.00 U
11 1,4-Dichlorobenzene 5.00 V)
12 1,2-Dichlorobenzene 5.00 U
13 Benzy! alcohol 5.00 U
14 2-Methyiphenol (o-cresol} 5.00 U
15 bis{2-chloroisopropyl)ether 5.00 U
16 3&4-Methyiphenol (m&p-cresol) 5.00 U
17 N-Nitroso-di-n-propylamine 5.00 v
18 Hexachloroethane 5.00 U
19 Acetophenone 5.00 u
20 Nitrobenzene 5.00 U
21 N-Nitrosopiperidine 5.00 U
22 Isophorone 5.00 V]
23 2-Nitrophenol 5.00 V)
24 2,4-Dimethyiphenol 5.00 U
25 bis{2-Chloroethoxy)methane 5.00 u
26 Benzoic Acid 5.00 U
27 2,4-Dichlorophenol 5.00 U
28 1,2,4-Trichlorobenzene 5.00 U
29 Naphthalene 5.00 U
30 4-Chloroaniline 5.00 U
31 2,6-Dichlorophenol 5.00 u
32 Hexachlorobutadiene 5.00 U
33 a,a-Dimethyl phenylamine 5.00 U
34 N-Nitroso-di-n-butylamine §.00 U
35 4-Chioro-3-methyiphenoi 5.00 U
28 2-Methyinaphthalene 5.00 v
QLo
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: American Environmental Network, Inc.
Instrument [D: 5972 SEMI

GC Column:DB5-MS, .25mm

Matrix: WATER

Sample Vol.: 1 Liter

Extract Final Volume = 1.0ml

Lab Job [.D.: 97.01181
Lab Sample [.D:79293
Lab File ID: 04249721
Date Analyzed: 04/25/97
Dilution Factor: 1
Concentration Units: ug/L

COMPQUND MRL CONCENTRATION
37 Hexachlorocyclopentadiene 5.00 U -
38 1,2,4,5-Tetrachlorobenzene 5.00 U
39 2.4,6-Trichloraophenol 5.00 U
40 2,4,5-Trichlorophenol 5.00 U
41 2-Chloronaphthalene 5.00 U
42 1-Chloronaphthalene 5.00 u
43 2-Nitroaniline 5.00 U
44 Dimethyiphthalate 5.00 u
45 Pentachliorobenzene 5.00 U
46 2,6-Dinitrotoluene 5.00 U B
47 Acenaphthylene 5.00 u
48 3-Nitroaniline 5.00 und
49 Acenaphthene 5.00 U
50 2,4-Dinitrophenol 5.00 U
51 4-Nitrophenol 5.00 U
52 Dibenzofuran 5.00 U
53 2,4-Dinitrotoluene 5.00 U
54 2-Naphthatamine NA
55 2,3.4,6-Tetrachlorophenol 5.00 U
58 1-Naphtylamine NA
57 Diethyiphthalate 5.00 U
58 4-Chiorophenyi-phenylether 5.00 U
59 Fluorene 5.00 U -
60 4-Nitroaniline 5.00 U
61 4,6-Dinitro-2-methylphenol 5.00 u
62 N-Nitrosodiphenylamine & Diphenylamine 5.00 U
63 1,2-Diphenythydrazine 5.00 U
64 Phenacetin 5.00 U
65 4-Bromophenyl-phenylether 5.00 U
66 Hexachlorobenzene 5.00 U B
67 Pentachlorophenol 5.00 U
68 4-Aminobiphenyl 5.00 U
69 Pentachlioronitrobenzene 5.00 U
70 Pronamide 5.00 U
71 Phenanthrene 5.00 U
72 Anthracene 5.00 U
73 Di-n-butylphthalate 5.00 u
¢e3934
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: American Environmental Network, Inc. Lab Job 1.D.: 97.01181

Instrument ID: 5972 SEMI Lab Sample 1.D:79292

GC Column:DB5-MS, .25mm Lab File ID: 04249720

Matrix: WATER Date Analyzed: 04/24/97

Sample Vol.: 1 Liter Dilution Factor: 1

Extract Final Volume = 1.0ml Concentration Units: ug/L
COMPOUND MRL CONCENTRATION

37 Hexachlorocyclopentadiene 5.00 8]

38 1,2,4,5-Tetrachlorobenzene 5.00 u

389 2,4,6-Trichlorophenol 5.00 ]

40 2,4,5-Trichlorophenol 5.00 U

41 2-Chloronaphthalene 5.00 u

42 1-Chloronaphthalene 5.00 U

43 2-Nitroaniline 5.00 u

44 Dimethylphthalate 5.00 U

45 Pentachlorobenzene 5.00 U

46 2,6-Dinitrotoluene 5.00 U

47 Acenaphthylene 5.00 u

48 3-Nitroaniline 5.00 Ry

43 Acenaphthene 5.00 U

50 2.4-Dinitrophenol 5.00 V)

51 4-Nitrophenol 5.00 U

52 Dibenzofuran 5.00 U

53 2.4-Dinitrotoluene 5.00 u

54 2-Naphthalamine NA

55 2,3,4,6-Tetrachiorophenol 5.00 u

56 1-Naphtylamine NA

57 Diethylphthalate 5.00 U

58 4-Chlorophenyl-phenylether 5.00 U

59 Fluorene 5.00 U

60 4-Nitroaniline 5.00 U

61 4,6-Dinitro-2-methyiphenol 5.00 U

62 N-Nitrosodiphenylamine & Diphenylamine 5.00 U

03 1,2-Riphenyihydrazine 8.00 U

64 Phenacetin 5.00 U

65 4-Bromophenyl-phenylether 5.00 U

66 Hexachiorobenzene 5.00 U

67 Pentachliorophenol 5.00 (]

68 4-Aminobiphenyl 5.00 ]

69 Pentachloronitrobenzene 5.00 U

70 Pronamide 5.00 U

71 Phenanthrene 5.00 U

72 Anthracene 5.00 u

73 Di-n-butyiphihatate 5.00 U
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: American Environmental Network, inc.

Instrument ID: 5972 SEMI
GC Column:DB5-MS, .25mm
Matrix: WATER

Sample Vol.: 1 Liter

Extract Final Volume = 1.0mi

Lab Job I.D.: 97.01181
Lab Sample 1.0: 79292
Lab File ID: 04249720
Date Analyzed: 04/24/97
Dilution Factor: 1
Concentration Units: ug/!

COMPQUND MRL CONCENTRATION
74 Fluoranthene 5.00 u
75 Benzidine NA
76 Pyrene 5.00 u
77 p-Dimethylaminozobenzene 5.00 U
78 Butyibenzylphthalate 5.00 u
79 3,3'-Dichlaorobenzidine 5.00 u
80 Bis(2-ethylhexyl)phthalate 5.00 21 8J W
81 Benzolalanthracene 5.00 u
82 Chrysene 5.00 u _
83 Di-n-octylphthalate 5.00 U
84 7,12-Dimethylbenz(a)anthracene 5.00 U
85 Benzo(b]fluoranthene 5.00 U
86 Benzolklfluoranthene 5.00 6]
87 Benzo{a]pyrene 5.00 V]
88 Dibenz(a,jlacridine 5.00 U
89 3-Maethy! cholanthrene 5.00 U
90 Indeno(1,2,3-cd]pyrene 5.00 upnd
91 Dibenz{a,hjanthracene 5.00 U u\j
82 Benzolg,h.ilperylene 5.00 u )
SURROGATES: CONTROL LIMITS: wn
2-Fluorophenol 28% 21-100%
Phenol-d5 20% 10-94%
Nitrobenzene-dS 62% 35-114% -
2-Fluorobiphenyl 69% 43-116%
2,4,6-Tribromophenol 63% 10-123%
Terphenyi-d14 69% 33-141%
H = Surrogate Recovery outside control limits.
TSR N NP
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: American Environmental Network, Inc.

lnstrument ID: 5972 SEMI
GC Column:DB5-MS, .25mm
Matrix: WATER

Sample Vol.: 1 Liter

Extract Final Volume = 1.0ml

Lab Job I.D.: 97.01181
Lab Sample I.D: 79293
Lab File ID: 04248721
Date Analyzed: 04/25/97
Dilution Factor: 1
Concentration Units: ug/l

COMPOUND MRL CONCENTRATION

74 Fiuoranthene 5.00 U

75 Benzidine NA

76 Pyrene 5.00 U

77 p-Dimethylaminozobenzene 5.00 u

78 Butylbenzylphthalate 5.00 ]

79 3,3'-Dichiorobenzidine 5.00 u

80 Bis(2-ethylhexyl)phthalate 5.00 3.9 B,J U

81 Benzolalanthracene 5.00 U

82 Chrysene 5.00 U

83 Di-n-octylphthalate 5.00 U

84 7,12-Dimethylbenz(alanthracene 5.00 U

85 Benzo(blfluoranthene 5.00 U

86 Benzol(k]fluoranthene 5.00 U

87 Benzolalpyrene 5.00 U

88 Dibenz(a,j)acridine 5.00 v

89 3-Methyl cholanthrene 5.00 U

90 Indeno(1,2,3-cdlpyrene 5.00 Unuj

91 Dibenz(a,h]anthracene 5.00 U iy

92 Benzolg,h,i]perylene 5.00 u ug
SURROGATES: CONTROL LIMITS:
2-Fluorophenol 19% 21-100%
Phenol-d5 13% 10-94%
Nitrobenzene-d5 58% 35-114%
2-Fluorobiphenyl 64% 43-116%
2,4,8-Tribromephenol 44% 10-123%
Terphenyl-d14 60% 33-141%
H = Surrogate Recovery outside control limits.

G032035
Page 3 of 3

KCSlip4 39761

SEA406291



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: -American Environmental Network, Inc.

instrument ID: 5972 SEMI
GC Column:DB85-MS, .25mm
Matrix: WATER

Sample Vol.: 1 Liter

Extract Final Volume = 1.0mi

Lab Job I.D.: 97.01181
Lab Sample 1.D:79294
Lab File ID: 04249722
Date Analyzed: 04/25/37

Dilution Factor: 1

Concentration Units: ug/L

COMPOQUND MRL CONCENTRATION
1 Pyridine 5.00 u
2 N-Nitrosodimethylamine 5.00 U
3 2-Picoline 5.00 U
4 Methyl methanesulfonate 5.00 U
5 Ethyl methanesulfonate 5.00 U
6 Phenol 5.00 U
7 Aniline 5.00 U
8 bis(2-Chloroethyllether 5.00 U
9 2-Chlorophenol 5.00 U
10 1,3-Dichlorobenzene 5.00 U
11 1,4-Dichlorobenzene 5.00 U
12 1,2-Dichiorobenzene 5.00 u
13 Benzyl alcohol 5.00 U
14 2-Methylphenol (o-cresol} 5.00 U
15 bis{2-chioroisopropyliether §5.00 U
16 3&4-Methylphenol (m&p-cresol) 5.00 U
17 N-Nitroso-di-n-propylamine 5.00 U
18 Hexachloroethane 5.00 U
19 Acetophenone 5.00 U
20 Nitrobenzene 5.00 u
21 N-Nitrosopiperidine 5.00 u
22 Isophorone 5.00 U
23 2-Nitrophenol 5.00 U
24 2,4-Dimethylphenol 5.00 U
25 bis{2-Chloroethoxy)methane 5.00 U
26 Benzoic Acid 5.00 U
27 2,4-Dichlorophenol 5.00 U
28 1,2,4-Trichlorobenzene 5.00 U
29 Naphthalene 5.00 U
30 4-Chloroaniline 5.00 U
31 2,8-Dichiorophenol 5.00 u
32 Hexachlorobhutadiene 5.00 U
33 a,a-Dimethy! phenylamine 5.00 U
34 N-Nitroso-di-n-butylamine 5.00 U
35 4-Chioro-3-methyiphenot 5.00 U
36 2-Methylnaphthalene 5.00 U
003036
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: American Environmental Network, Inc. Lab Job 1.D.:. 97.01181
Instrument |D: 5972 SEMI Lab Sample 1.D:79294
GC Column:0BS-MS, .25mm Lab File ID: 04249722
Matrix: WATER Date Analyzed: 04/25/97
Sample Vol.: 1 Liter Dilution Factor: 1
Extract Final Voiume = 1.0mi Concentration Units: ug/L
COMPOUND MRL CONCENTRATION
37 Hexachlorocyclopentadiene 5.00 U
38 1,2,4,5-Tetrachlorobenzene 5.00 U
39 2.4,6-Trichlorophenol 5.00 U
40 2,4,5-Trichlorophenol 5.00 U
41 2-Chloronaphthalene 5.00 V)
42 1-Chloronaphthalene 5.00 V)
43 2-Nitroaniline 5.00 u
44 Dimethylphthalate 5.00 U
45 Pentachiorobenzene 5.00 U
46 2,6-Dinitrotoluene : 5.00 U
47 Acenaphthylene 5.00 U
48 3-Nitroaniline 5.00 qu
49 Acenaphthene 5.00 U
50 2.4-Dinitrophenc! 5.00 U
51 4-Nitrophenol 5.00 U
52 Dibenzofuran 5.00 U
53 2,4-Dinitrotoiuene 5.00 U
54 2-Naphthalamine NA
§5 2,3,4,6-Tetrachlorophenol 5.00 U
56 1-Naphtylamine NA
57 Diethyiphthalate 5.00 U
58 4-Chiorophenyl-phenylether 5.00 U
59 Fluorene 5.00 U
60 4-Nitroaniline 5.00 V]
61 4,6-Dinitro-2-methyiphenol 5.00 U
62 N-Nitrosodiphenylamine & Diphenylamine 5.00 U
63 1,2-Diphenylhydrazine 5.00 V)
64 Phenacetin 5.00 U
65 4-Bromophenyl-phenylether 5.00 U
66 Hexachlorobenzene 5.00 0]
67 Pentachlorophenol 5.00 8]
68 4-Aminabiphenyl 5.00 U
69 Pentachloronitrobenzene 5.00 U
70 Pronamide 5.00 U
71 Phenanthrene 5.00 U
72 Anthracene 5.00 u
73 Di-n-butyiphthalate 5.00 U
QU037
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: American Environmental Network, Inc.

Instrument |ID: 5972 SEMI
GC Column:DB5-MS, .256mm
Matrix: WATER

Sample Vol.: 1 Liter

Lab Job 1.D.: 97.01181
Lab Sample 1.D:79294 -

Lab File ID: 04

248722

Date Analyzed: 04/25/97

Dilution Factor

01

Extract Final Volume = 1.0mi Concentration Units: ug/L

COMPOUND MRL CONCENTRATION
74 Fluoranthene 5.00 U
75 Benzidine NA -
76 Pyrene 5.00 U
77 p-Dimethylaminozobenzene 5.00 U
78 Butylbenzylphthalate 5.00 U -
79 3,3'-Dichlorobenzidine 5.00 U
80 Bis{2-ethylhexyl}phthaiate 5.00 U
81 Benzo[a)anthracene 5.00 U -
82 Chrysene 5.00 u
83 Di-n-octylphthalate 5.00 u il
84 7,12-Dimethyibenz(a)anthracene 5.00 u Dg —
85 Benzo(blfluoranthene 5.00 uwn
86 Benzol(klfluoranthene 5.00 u Mj
87 Benzolalpyrene 5.00 U \/lg
88 Dibenz(a,j)acridine 5.00 u A
89 3-Methyl cholanthrene 5.00 u 4
90 Indeno(1,2.3-cdlpyrene 5.00 uug _
91 Dibenz{a,h]anthracene 5.00 U L3
92 Benzo(g.h.ilperylene 5.00 V] \,Lj

SURROGATES: LIMITS

2-Fluorophenol 35% 21-100%

Phenol-d5 24% 10-94%

Nitrobenzene-d5 61% 35-114%

2-Fluorobiphenyl 68% 43-116%

2,4,6-Tribromophenai 63% 10-123% -

Terphenyi-d14 71% 33-141%

H = Surrogate Recovery is outside Control Limit.

0673738
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NARRATIVE

Environmental Resources Management (ERM) collected four water samples and

one duplicate sample from the Air National Guard Station in Seattle,

Washington, on April 11, 1997. The samples were relinquished by ERM to the

‘laboratory courier under documented chain of custody on April 11, 1997, for .
transport to American Environmental Network Laboratory (AEN) in Durham,

Oregon.

The samples included in the validatable data package for this sample delivery
group (SDG) were characterized as follows:

ERM Laboratory |[Level/ Date

Sample ID Sample ID | Matrix Collected
BS-004PZ-97-2 79288 low/water [4/11/97
MW-5-97-2 79291 low/water |4/11/97
MW.-5-97-2* 79292 low/water |4/11/97
MW-3-97-2 79293 low/water |4/11/97
MW-4-97-2 79294 low/water (4/11/97

AEN selected sample BS-004PZ-97-2 for the matrix spike/matrix spike duplicate
sample pair. Sample MW-5-97-2* was the duplicate sample.

Extractable total petroleum hydrocarbon (TPH) data were acquired according to

Washington Method WIPH-D. This method is based on USEPA SW-846, Test -
Methods for Evaluating Solid Waste, Physical/Chemical Methods, "Modified Method

8015" (November 1986, Third Edition, Volume 1B, Revision 2, September 1994).

Validation of these data was based on the USEPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (Office of Solid Waste and
Emergency Response, Publication 9240.1-05, PB94-9635-1, EPA-540/R-94/012,
US Environmental Protection Agency, Washington, D. C., February 1993).
(Organic Functional Guidelines). N
The areas reviewed during the data validation procedure are listed below:

L. Sample Preservation and Holding Times

II. Initial Calibration -

II.  Continuing Calibration

IV. Blanks
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Surrogate Spikes

VI.  Matrix Spike/Matrix Spike Duplicates

VII. Laboratory Control Samples

VIII. Regional Quality Assurance and Quality Control

IX.  Target Compound Identification

Compound Quantitation and Contract Required Quantitation
Limits (CRQLs)

XI.  System Performance

XII.  Field Duplicates

XIII. Owverall Assessment of Data

XIV. Documentation

All laboratory results have been accepted (unqualified), qualified, or rejected.

¢ Unqualified results are valid for the specified procedures and may be used
without reservations.

e Qualified results are usable with the indicated limitation.

¢ Rejected results are unusable. The analyte may or may not be present.
Resampling and reanalysis will be necessary for verification.

Qualified and rejected results are annotated in accordance with the Organic
Functional Guidelines using the following codes:

U -
] -
R -

The analyte was analyzed for but was not detected above the reported value.
The reported value is an estimate.

The data are unusable. The presence or absence of the analyte cannot be
verified from the existing data. Resampling and reanalysis are necessary for
verification.

There is presumptive evidence to make a tentative identification.

There is presumptive evidence to make 2 tentative identification; the reported
value is an estimate.

The analyte was analyzed for but was not detected above the reported value;
the reported value is an estimate.
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DATA VALIDATION RESULTS

I. SAMPLE PRESERVATION AND HOLDING TIMES

The suggested maximum holding times specified by Washington Method
WTPH-D for aqueous samples are 7 days from the date of collection to extract
the sample and 30 days from the date of collection to analyze it. Extraction of the
aqueous samples and analysis of the resultant sample extracts complied with
these specifications.

No data were qualified or rejected based on improper sample preservation or
exceedance of specified holding times.

I1. INITIAL CALIBRATION

The GC employed for samples and associated quality control samples was
calibrated at six concentration levels with a diesel standard.

The initial calibration is summarized below:

GC Date Time
Instrument ID
GC-G 4/18/97 1220 - 1646

The percent relative standard deviations (%RSD) were less than or equal to 30
percent. No data were qualified or rejected based on this initial calibration.

III. CONTINUING CALIBRATION
The GC was calibrated for each subsequent 24-hour shift in which samples or
associated quality control samples in this SDG were analyzed. Each continuing

calibration was performed at one concentration level with a diesel standard.

The continuing calibrations are summarized below:
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GC Date Time

Instrument 1D

GC-G 4/20/97 1657
4/21/97 0615
4/21/97 1906

Percent differences (%D) for the target compound were less than 25 percent. No
data were qualified or rejected based on these continuing calibrations.

IV. BLANKS

The following method blank was associated with this SDG:

Blank ID Level/ Date GC Date Time
Matrix Extracted [Instrument | Analyzed
ID
MB 102396 [low/water |4/16/97 GG-G 4/20/97 1734
(pb#178)

The target compound was not reported in this blank.

The field blank (BS-006PZ-97-2*) associated with the validated samples was not
included in the validatable data package. However, the results from this blank
were reviewed. The target compound was not reported in the field blank.

An equipment rinsate blank was not submitted with this SDG.

No data were qualified or rejected based on the blank results.

V. SURROGATE SPIKES

All surrogate percent recoveries (%R) were within the specified quality control
limits; therefore, no data were qualified or rejected based on surrogate spike

recoveries.
V1. MATRIX SPIKE AND MATRIX SPIKE DUPLICATES

The following matrix spike/matrix spike duplicate (MS/MSD) samplé pair was
associated with the samples in this SDG:
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Sample ID Level/ Date GC Date
Matrix Extracted |Instrument |Analyzed | Time
: ID
BS-004PZ-97-2MS  |low/water {4/16/97 |GC-G 4/21/97 |1236
BS-004PZ-97-2MSD | low/water |4/16/97 |GC-G 4/21/97 |1317

The MS/MSD %Rs and relative percent difference (RPD) were within specified

quality control limits; therefore, no data were qualified or rejected based on
MS/MSD %Rs or RPD.

VIIL

LABORATORY CONTROL SAMPLES

The following laboratory control sample/laboratory control sample duplicate
(LCS/LCSD) pair was associated with the samples analyzed for TPH in this SDG:

Level/ Date GC Date Time
Sample ID Matrix Extracted |Instrument | Analyzed
ID
LCS 97 low/water |4/16/97 GC-G 4/20/97 |[1811
(lcs#178) low/water [4/16/97 GC-G 4/20/97 {1848
LCSD
(lesd#178)

The LCS/LCSD %Rs and RPD were within specified quality control limits;

therefore, no data were qualified or rejected based on LCS/LCSD %Rs or RPD.

VIII. REGIONAL QUALITY ASSURANCE AND QUALITY CONTROL

No USEPA regional quality assurance and quality control samples were required
for this investigation; these samples are typically required only for USEPA
Superfund investigations.

IX. TARGET COMPOUND IDENTIFICATION

The target compound was not detected in the project samples. Therefore, the

laboratory’s ability to correctly identify the target compound was not evaluated.

X. COMPOUND QUANTITATION AND CONTRACT REQUIRED
QUANTITATION LIMITS (CRQLs)

The target compound was not detected in the project samples. The laboratory’s
practical quantitation limits met the CRQLs listed in the project Quality

Assurance Project Plan.
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XI. SYSTEM PERFORMANCE

No marked changes were observed in instrument performance during the
analysis of the samples in this SDG, as determined by the validation.

XII. FIELD DUPLICATES

The field duplicate sample results in this SDG agreed with the associated
primary sample results. Both the primary and field duplicate results were ND.
These results indicate minimal heterogeneity in the sample matrix.

XIII. OVERALL ASSESSMENT OF DATA

The Validated Data section of this report provides the extractable TPH analysis
data sheet for this SDG.

None of the extractable TPH data in this SDG were qualified or rejected.
XIV. DOCUMENTATION

The data package deliverables and analytical requirements specified in the
SW-846 method protocols were met for this data set.
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VALIDATED DATA

This section provides the extractable TPH analysis data sheet (1 sheet total).
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GAS CHROMATOGRAPHY RESULTS

EST: TPH-Diesel (Washington) AEN I.D.: 97.01181
LIENT: ERM West DATE SAMPLED: Q4/11/97
ROJECT #: 6032.2 DATE RECEIVED: 04/12/97
ROJECT NAME: Seattle ANGS Qtly DATE EXTRACTED: 04/16/97
AMPLE MATRIX: WATER UNITS: ugfL
ENID CLIENT ID DATE DF DIESEL O-TERPHENYL
ANALYZED C12-C24 50%-150%
rep Blank Prep Blank 04/18/97 i ND 104%
cs LCS 04/18/97 1 1697 119%
cs-0 LCS-D 04/18/97 1 1605 115%
9288 B8S-004PZ-97-2 04722197 1 ND 100%
9291 MW-5-97-2 04/22/97 1 ND 96%
9292 MW-§-97-2* 04/22/97 1 ND 87%
9293 MWwW-3-97-2 04/22/97 1 ND 82%
9294 MW-4-37-2 04/22/37 1 ND 85%
9288-MS BS-004PZ-97-2 04/22/97 1 1739 109%
'‘9288-MSD BS-004PZ-97-2 04/22/97 1 1948 120%
QU307
Ansivst:

Reviewsr: _
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DATA VALIDATION REPORT FOR METAL ANALYTICAL RESULTS FOR SAMPLES
COLLECTED ON APRIL 11, 1997, FROM THE SEATTLE AIR NATIONAL GUARD
STATION IN SEATTLE, WASHINGTON

- AMERICAN ENVIRONMENTAL NETWORK LABORATORY - DURHAM, OREGON
WORK ORDER NO. 97.01181
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NARRATIVE

Environmental Resources Management (ERM) collected four water samples and one
duplicate sample from the Air National Guard Station in Seattle, Washington, on April
11, 1997. The samples were relinquished by ERM to the laboratory courier under
documented chain of custody on April 11, 1997, for transport to American
Environmental Network Laboratory (AEN) in Durham, Oregon.

The samples included in the validatable data package for this sample delivery group
(SDG) were characterized as follows:

ERM Laboratory |Level/ Date

Sample ID Sample ID | Matrix Collected

BS-004PZ-97-2 79288 low/water |4/11/97 3
MW-5-97-2 79291 low/water |4/11/97

MW-5-97-2* 79292 low/water {4/11/97

MW-3-97-2 79293 low/water |4/11/97

MW-4-97-2 79294 low/water |4/11/97

AEN selected sample BS-004PZ-97-2 for the matrix spike and the labdratory duplicate
sample analyses. Sample MW-5-97-2* was the field duplicate sample.

Metals data were acquired according to the USEPA SW-846, Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods, “Methods 6010/7000 Series” (November 1986,
Third Edition, Volume 1B, Revision 2, September 1994).

Validation of these data was based on the USEPA Contract Laboratory Program National

Functional Guidelines for Inorganic Data Review (Office of Solid Waste and Emergency -
Response, Publication 9240.1-05-01, PB94-963502, EPA-540/R-94/013,

US Environmental Protection Agency, Washington, D. C., February 1994). (Inorganic

Functional Guidelines).

The areas reviewed during the data validation procedure are listed below:
L Sample Preservation and Holding Times
IL. Calibrations
a. Initial Calibration
b. Initial and Continuing Calibration Verifications

¢. Contract Required Detection Limit (CRDL) Standard for Mercury and
ICP -
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111

v,

VI

VIIL

VIIL

IX.
X.
XL
XII.

Blanks

ICP Interference Check Samples

Laboratory Control Samples (LCS)

Duplicate Sample Analysis

Spike Sample Analysis

Graphite Furnace Atomic Absorption Quality Control
ICP Serial Dilution

Field Duplicates

Overall Assessment of Data

Documentation

All laboratory results have been either accepted (unqualified), qualified, or rejected.

¢ Unqualified results are valid for the specified procedures and may be used without
reservations.

¢ Qualified results are usable with the indicated limitation.

e Rejected results are unusable. The analyte may or may not be present. Resampling
and reanalysis will be necessary for verification.

Qualified and rejected results are annotated in accordance with the Inorganic
Functional Guidelines using the following codes:

U The analyte was analyzed for but was not detected above the reported value.

J The reported value is an estimate.

R The data are unusable. The presence or absence of the analyte cannot be
verified from the existing data. Resampling and reanalysis are necessary for
verification.

U] The analyte was analyzed for but was not detected above the reported value;
the reported value is an estimate.
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DATA VALIDATION RESULTS

I. SAMPLE PRESERVATION AND HOLDING TIMES

All inductively coupled plasma (ICP) metals samples were properly preserved
(4°C £2°C) and were digested and analyzed within the 6-month method-specified
holding time from date of collection to date of analysis. All samples analyzed for

mercury were properly preserved (4°C +2°C) and were digested and analyzed within
the method-specified 28-day holding time.

No data were qualified or rejected based on improper sample preservation or
exceedance of specified holding times.

II. CALIBRATIONS
a. Initial Calibration

All initial calibrations were acceptably performed as required by SW-846 method
protocols for the mercury and ICP analytical sequences.

No data were qualified or rejected based on this initial calibration.
b. Initial and Continuing Calibration Verifications

All initial and continuing calibration verifications were acceptably performed as
required by SW-846 method protocols for the mercury and ICP analytical sequences.

¢. Contract Required Detection Limit (CRDL) Standard for Mercury and ICP

All CRDL standard sample percent recoveries (%R) were between 75 and 125 percent,
with the following exception:

Analyte %R Standard

Arsenic 67.5 Initial

The Inorganic Functional Guidelines do not adequately address CRDL %Rs. However,
using professional judgment, data for arsenic were qualified as estimated detection
limit, “U]J,” based on the CRDL %Rs results.
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III. BLANKS

The following preparation blanks were associated with these samples:

Prep Blank Sample ID Associated ERM Sample ID
WPB (P) 4/18/97 All water samples in this SDG
WPB (CV) 4/15/97 All water samples in this SDG

No target analytes were reported in the preparation blanks.

The field blank (BS-006PZ-97-2*) associated with the validated samples was not
included in the validatable data package. However, the results from this blank were
reviewed. Zinc was reported at 42 ug/L in the field blank. Based on the USEPA 5x rule
for analytes not considered to be common laboratory contaminants, zinc was qualified
as nondetect ("U") at the reported concentrations in the associated project samples. An
equipment rinsate blank was not submitted with this SDG.

IV. ICP INTERFERENCE CHECK SAMPLES

The %Rs of the ICP interference check samples (ICS) were acceptable (80 to 120
percent). In addition, no non-ICS analytes were present in the ICS solutions at levels
(absolute values) greater than twice the instrument detection limit.

V. LABORATORY CONTROL SAMPLES (LCS)

The following LCS were associated with the samples in this SDG:

LCSID Associated ERM Sample ID
WLCS (P) 4/18/97 All water samples in this SDG
WLCS (CV) 4/15/97 All water samples in this SDG

All LCS results were within the established control limits; therefore, no data were
qualified or rejected based on the LCS results.

V1. DUPLICATE SAMPLE ANALYSIS

The laboratory performed the laboratory duplicate sample analysis on the following
sample:

ERM Sample ID Laboratory Duplicate Sample 1D
BS-004PZ-97-2 BS-004PZ-97-2D
Page 5 of 8
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The laboratory duplicate sample was associated with all of the water samples in this
SDG.

The laboratory duplicate relative percent differences (RPD) were within specified
quality control limits. None of the data were qualified or rejected based on the RPDs
for the laboratory duplicate analysis.

VII. SPIKE SAMPLE ANALYSIS

The laboratory performed the matrix spike (MS) sample analysis on the following
sample: :

ERM Sample ID Laboratory Spike Sample ID
BS-004PZ-97-2 BS-004PZ-97-25

The MS sample was associated with all of the water samples in this SDG.

The MS %Rs were within specified quality control limits; therefore, none of the data
were qualified or rejected based on MS %Rs.

VIII. GRAPHITE FURNACE ATOMIC ABSORPTION QUALITY CONTROL
None of the samples in this SDG were analyzed by graphite furnace.
IX. ICP SERIAL DILUTION

The laboratory performed the ICP serial dilution analysis on the following nonproject
sample: -

Sample ID Laboratory Serial Dilution Sample ID
MW900-1-97-1 MW900-1-97-1L -

The ICP serial dilution sample was associated with all of the water samples in this SDG.

The ICP serial dilution percent differences (%D) were within specified quality control
limits, with the following exceptions:
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Lab Serial Sample | Metal %D

ID

MWO900-1-97-1L Arsenic 46.2
Chromium 26.7
Lead 28.6
Nickel 345
Zinc 21.2

Because the sample selected for the serial dilution analysis was a nonproject sample,
none of the data were qualified or rejected based on the %D results.

X. FIELD DUPLICATES

The field duplicate sample was identified as follows:

ERM Sample ID ERM Duplicate Sample ID
MW-5-97-2 MW-5-97-2*

The field duplicate RPDs were within expected quality control limits, except for zinc
with an RPD of 108 percent. The zinc results for both samples were previously
qualified as not detected, "U," based on a zinc detection in the associated field blank.
No additional data qualification was necessary.

XI. OVERALL ASSESSMENT OF DATA

The Validated Data section of this report provides the metal analysis data sheets for this
SDG which include all data validation qualifiers applied by ERM.

Five non-detect data points for one target analyte were qualified as estimated detection
limit, “UJ.” Five data points for one target analyte were qualified as not detected, “U.”
No data were rejected.

XII. DOCUMENTATION

The data package deliverables and analytical requirements specified in the SW-846
method protocols were met for this data set.
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VALIDATED DATA

This section provides the metal analysis data sheets with the data validation qualifiers
applied by ERM (5 sheets total).
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U.S. EPA - CLP

1

EPA SAMPLE NO..
INORGANIC ANALYSIS DATA SHEET BS-004PZ-97-2
LL.ab Name: AEN Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix (soil/water): Water Lab Sample ID: 79288
Level (low/med): Low Date Received: 4/14/97
% Solids:
Concentration Units (ug/L or mg/kg dry weight}: ug/L
CAS No. Analyte Concentration|C Q M
7429-90-5 {Aluminum
7440-36-0 JAntimony |5 U p _
7440-38-2_ |Arsenic |5 U P S
7440-39-3 |Barium
7440-41-7 |Beryflium |2 U P
7440-43-9 |Cadmium |2 U P
7440-70-2 |Caicium
7440-47-3 |Chromium |5 U P
7440-48-4 |Cobait
7440-50-8 {Copper 5 P
7433-89-6 ({iron
7439-92-1 |Lead 5 U p
7439-95-4 {Magnesium
7439-96-5 |Manganese
7439-87-6  {Mercury 0.2 ) AV
7440-02-0 Nickel 5 U P
7440-09-7 }Potassium
7782-49-2_|Selenium__[5 U P : —ﬁ'—-@
7440-22:4__|Silver 5 u P eSS
7440-23-5  |Sodium
7440-28-0 |Thallium 5 ) P
7440-62-2 |Vanadium
7440-66-6 |Zinc 21 P u
Color Before Colorless Clarity Before: Clear Texture:
Color After: Colorless Clarity After: Clear Artifacts:
Commants:
002339
FORM I - IN ILMQ2.0
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INORGANIC ANALYSIS DATA SHEET

U.S. EPA - CLP

1

EPA SAMPLE NO. |
MW-5-97-2

Lab Name: AEN Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix (soil/water): Lab Sampie ID: 79291
Level (low/med): Date Received: 4/14/97
% Solids:
Concentration Units {ug/L or mg/kg dry weight): ug/L
CAS No. Analyte Concentration|C Q M
7428-80-5 jAluminum
7440-36-0 |Antimony Y P
7440-38-2_ |Arsenic u P us
7440-39-3 |Barium
7440-41-7 |Beryllium U P
7440-43-9 [Cadmium U P
7440-70-2 |Calcium
7440-47-3 |[Chromium U P
7440-48-4 |Cobalt
7440-50-8 |Copper U P
7439-89-6 |lron
7433-92-1 |Lead U P
7439-95-4 |Magnesium
7438-96-5 [Manganese
7432-97-6  {Mercury U AV
7440-02-0 |Nickel P
7440-09-7 |Potassium -
7782.49-2_|Selenium U P - =<
7440-22-4 _ |Silver U P rel
7440-23-5 |Sodium
7440-28-0  |Thallium U (s ,
7440-62-2 |Vanadium @
7440-66-6 |Zinc P F U )
Color Before Colorless Clarity Before: Clear Texture:
Color After: Colorless Clarity After: Clear Artifacts: "
Comments:
CL254%0
FORMI-IN 1LM03.0
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U.S. EPA -CLP

1

INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.
MW-5-97-2* .

Lab Name: AEN Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix (soil/water): Water Lab Sample ID: 79292
Level (low/med): Low Date Received: 4/14/97
% Solids:
Concentration Units {(ug/L or mg/kg dry weight): ug/L
CAS No. Analyte Concentration{C Q M
7429-90-5 JAluminum
7440-36-0 |Antimony |5 U P _
7440-38-2 |Arsenic 5 U P N
7440-39-3 |Barium
7440-41-7 |Beryllium 2 U P
7440-43-9 |Cadmium 2 9] P
7440-70-2 |Calcium
7440-47-3 |Chromium |5 U P
7440-48-4 |Cobalt
7440-50-8 |Copper 5 U P
7439-89-6 |iron
7439-92-1 |lLead 5 U P
7439-95-4 |Magnesium
7439-96-5 |[Manganese
7439-97-6 [Mercury 0.2 U AV
7440-02-0 |Nickel 7 P
7440-09-7  |Potassium -
7782-49-2_|Selenium_|5 U P HAS %
7440-22-4 | Silver 5 U P AT (Rew
7440-23-5 |Sodium ~
7440-28-0 }Thallium 5 U P
7440-62-2  |Vanadium @
7440-66-6 |Zinc 29.8 P % Ty
Color Before Colorless Clarity Before: Clear Texture:
Color After: Colorless Clarity After: Clear Artifacts:
Comments:
052041
FORM | - IN ILMO03.0
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U.S. EPA - CLP

1 EPA SAMPLE NO.
MW-3-97-2
INORGANIC ANALYSIS DATA SHEET
Lab Name: AEN Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix (soil/water): Water Lab Sample ID: 79293
Level (low/med): Low Date Received: 4/14/97
% Solids:
Concentration Units {ug/L or mg/kg dry weight): ug/L
CAS No. Analyte Concentration|C Q M
7429-90-5 |Aluminum
7440-36-0 |Antimony |5 U P
7440-38-2 |Arsenic 5 U P UJ
7440-39-3 |Barium =
7440-41-7 |Beryllium 2 U P
7440-43-9 |Cadmium |2 U p
7440-70-2 {Calcium
7440-47-3 {Chromium |5 U P
7440-48-4 {Caobalt
7440-50-8 |Copper 5 U P
7439-89-6 |{lron
7439-92-1 |Lead 5 U P
7439-95-4 |Magnesium
7439-36-5 |Manganese
7439-97-6 |Mercury 0.2 U AV
7440-02-0 |Nickel 8 p
7440-09-7 |Potassium
7782-49-2_|Selenium__|5 U P LA (B
7440-22-4 |Silver 5 U P ' U
7440-23-5 |Sodium
7440-28-0 |Thallium 5 U P
7440-62-2 |Vanadium
7440-66-6 |Zinc 109 P A
Color Before Colorless Clarity Before: Clear Texture:
Color After: Colorless Clarity After: Clear Artifacts:
Comments:
0G304<E
FORM I - IN ILM03.0
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U.S. EPA - CLP

1 EPA SAMPLE NO.
Mw. 2
INORGANIC ANALYSIS DATA SHEET 972

Lab Name: AEN Contract:

Lab Code: Case No.: SAS No.: SDG No.:
Matrix (soil/water): Water Lab Sample ID: 79294
Level (low/med): Low Date Received: 4/14/97

% Solids:

Concentration Units (ug/L or mg/kg dry weight): ug/L

CAS No. Analyte Concentration|C a M
7429-90-5 {Aluminum

7440-36-0 |Antimony |5 U P

7440-38-2 |Arsenic 5 U p us
7440-39-3 |[Barium

7440-41-7 |Beryllium 2 U p

7440-43-9 |Cadmium |2 U P

7440-70-2 |Calcium

7440-47-3 |Chromium |5 U P

7440-48-4 |Cobalt

7440-50-8 |Copper 5 U P

7439-89-6 |lron

7439-92-1 |lLead 5 U P

7439-95-4 [Magnesium

7439-96-5 [Manganese

7439-97-6 [Mercury 0.2 U AV
7440-02-0 |Nickel 9 P
7440-09-7 [Potassium )
7782-49-2_|Selenium_|5 U P Jor Rt
7440224 |Silver 5 U P Rer)
7440-23-5 |[Sodium
7440-28-0 |Thallium 5 U P
7440-62-2 |Vanadium
7440-66-6 |Zinc 129 P U
Color Before Colorless Clarity Before: Clear Texture:
Color After: Colorless Clarity After: Clear Artifacts:
Comments:
02043
FORM |- IN ILM03.0

KCSlip4 39787
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